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Safety Summary 

To ensure thorough understanding of all functions and to ensure efficient use of this equipment, please read the 
Instruction Manual carefully before using. Note fliat Advantest bears absolutely no responsibility for the result of 
operations caused due to incorrect or inappropriate use of this equipment. 

Careful attention to personal safety should be paid when operating and servicing this equipment. Please be sure to 
always use this equipment correctly and safely. 

■Warning Labels 

Warning labels such as shown below are applied to Advantest products in locations where 
specific dangers exist. Pay careful attention to these labels during handling. Do not remove or 
tear these labels. If you have any questions regarding warning labels, please ask your nearest 
Advantest dealer. Our address and phone number are listed at the end of this manual. 



A 

IA warning! 

HIGH VOLTAGE 
SHOCK HAZARD 




A CAUTION I 


HEAVY PRODUCT 
HANDLE WITH 

CARE 



I A WARNING 1 

TO AVOID ELECTRIC SHOCK. DISCONNECT 
MEASURING TERMINALS AND LINE COARD 
BEFORE OPENING CASE. 

DO NOT OPERATE IITH CASE REMOVED. 


Sep 20/95 










Safety Summary 


■ Caution Symbols Used Within the Instruction Manual 

Symbols indicating items requiring caution which are used in this instruction manual are 
shown below togethCT with their meaning. 

DANGER : Indicates an item where there is a danger of serious personal injury (death 

or s^ous injury) 

WARNING: Indicates an item relating to personal safety or health 

CAUTION; Indicates an item relating to possible damage to the product or equipment 


■ Safety Marks on the Product 


The following safety marks can be found on Advantest products. 


A Indicates that care in handling is required. A reference to the 

appropriate pages in the instruction manual is given to protect 
yourself and the product. 


+ ®^ 

f A® 
/h ± 


Represents a ground symbol. This indicates field wiring terminals 
which must be grounded before using the equipment to prevent 
electric shock. 

Indicates dangerous high voltage. This is placed at locations 
where 1000 volts or mote is input or output 

Indicates a frame (or case) terminal. This is placed on terminals 
connected to the outside frame (or case) of the product 


Indicates alternating current (current or voltage). 


— : Indicates direct current (current or voltage). 

: Indicates alternating current (current or voltage) and direct 

current (current or voltage). 





■ Precautions when Disposing of this Equipment 


Be aware of the following harmful substances when disposing of this product and be sure they 
are disposed of properly. If you have questions on how to dispose of this product, please 
contact your nearest Advantest dealer. Our address and phone number are listed at the end of 
this manual. 

Harmful substances: (1) PCB (polycaibon biphenyl) 

(2) Mercury 

(3) Ni-Cd (nidkel cadmium) 

(4) Other 

Items possessing cyan, organic phosphorous and hexadic 
chromium and items which may leak cadmium or arsenic 
(excluding lead in sold^). 


■ Repiacement Parts 

Some parts used in this equipment are expected to wear out over time due to friction or other 
causes. Please replace these parts periodically to ensure a set level of performance. If you have 
questions about leplacement parts, please ask your nearest Advantest dealer. Our address and 
phone number are listed at the end of this manual. 


Safety-4* 
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NOTICE 


ADVANTEST provides the following power cables for each country. 
If there was any inconvenience on your use, please contact our 
subsidiaries or ADVANTEST representatives. 



Plugs 

Standards/Countries 

Ratings/Color/ 

Length 

Accessory 

1 


JIS : JAPAN 

Rating :125V 
7A 

Color :Black 
Length :2m 

AO 1402 

A01412 

2 


UL : USA 

CSA ;CANADA 

Rating :125 V 
7A 

Color :Black 

Length :2m 

A01403 

(Opt.95) 

A01413 

3 

o 

CEE : EUROPE 

VDE ; FRG 

OVE : AUSTRIA 

SEMKO : SWEDEN 

DEMKO: DENMARK 

KEMA : NETHERLANDS 
FIMKO : FINLAND 

NEMKO: NORWAY 

CEBEC : BELGIUM 

Rating :250V 
6A 

Color :Gray 
Length :2m 

A01404 

(Opt.96) 

A01414 

4 

<s> 

SEV : SWITZERLAND 

Rating :250V 
6A 

Color :Gray 

Length :2m 

A01405 

(Opt.97) 

AO 1415 

5 

(§) 

SAA : AUSTRALIA 
NEWZELAND 

Rating :250V 
6A 

Color :Gray 

Length :2m 

A01406 

(Qpt.98) 

6 

w 

BS : UK 

Rating :250V 
6A 

Color :Black 

Length :2m 

A01407 

(Opt.99) 

A01417 1 


Note: “E“ shows earth (ground). 


Mc-cbl-9106 
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2 PREPARATION AND GENERAL PRECAOTIONS . 

INTRODUCTION . 

UNPACKING . 

REPACKING FOR SHIPMENT . 

OPERATING ENVIRONMENT . 

CLEANING CRT DISPLAY . 

PREPARATION . 

Connecting Display Section and RF Section 

Power Connection and Fuse . 

USE OF PHOTOTAKING EQUIPMENT.. ,. 


N 3 PANEL DESCRIPTION 
INTRODUCTION . 
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(s) Three signal connectors Jl, J2, and J3 are provided on the rear 
panels of each section. Connect them with their own 
interconnecting cables (Jl to Jl and so forth), 

(?) Ose the stopper and the connecting screw, when connecting Jl and 
J2 connectors, respectively. 

Power Connection and Fuse 

(1) power cable connection 

After establishing the signal connections between the two sections, 
make power connections to each section with the supplied power cables 
Make sure that the POWER switch on the RP section is in the 
STANDBY (out) position. 

An AC LINE connector is provided on the rear panel of each 
section. Plug the female side of the supplied power cables, into 
each of these AC line connectors. (See Figure 2-2.) 

(2) Notes On Ose of Power Cable 

Before using TR4172 on commercial power, be sure to ground the 
equipment to prevent electric shock. Connect the concave end of 
the attached power cable (A01402) to the AC LINE connector. The 
power cable has a three-prong plug whose round prong is to be 
grounded. 

When using a two-prong adapter to plug the power cable to a 
receptacle, connect the ground lead of the adapter to ground. 

The attached adaapter A09034 (KPR-18) conforms to the Electric 
Appliance Regulations. As shown in Figure 2-3, prongs A and B 
of A09034 are different in width, so make sure which is which 
when plugging this adapter into a receptable. Note that if the 
ground lead touches an AC line such as a power-supply terminal, 
the equipment may be damaged. Pay special attention when the 
ground lead comes close to other plugs. 









ratings versus line voltages 
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first press | ^ | to activate the center frequency. The activated 
function is displayed to the left of the screen with enlarged readout. 
Since the center frequency readout is always provided at the bottom 



















































knob to position it to the s 
frequency is read out direct 

















INPUT connector for the optional preamplifier. 

(15) INPOT-1 DC key 

Selects DC coupled INPOT-1; 50 Hz to 1800 MHz, max. +20 dBm, 

(16) INPOT-1 AC key 

Selects AC coupled INPOT-1: 10 kHz to 1800 MHz, max. +20 dBm, 

H^25 Vdc 

(17) CAL. screwdriver control 

Used to adjust the calibration signal level (at lNPOT-1) to 
-20 dBm. 

(18) INPOT-1 connector 

(19) INPDT ATT. key 

Controls input attenuation level from 0 dB to 50 dB at 10 dB 

(20) AOTO key 

Automatically sets input attenuation level from 10 dB to 50 dB 
at 10 dB steps. 

(21) PROBE POWER connector 

Four-pin connector to supply a power of ^15 V to an active probe. 

(22) CAL. OOT. connector 

Outputs a calibration signal of 50 MHz, -20 dBm +0.3 dB. 

(23) DATA knob 

Continuously controls measurement function or marker position. 

(24) , (25) DATA step keys 

Steps measurement function or marker position up or down. 

(26) HOLD key 

Inhibits function setting updating or entry from the DATA knob, 
DATA step keys, or data keyboard. Operation of any one of the 
FONCTION keys clears the HOLD state. 

(27) ENABLE indicator lamp 

Goes on when data updating or entry is enabled. Goes off when 
the HOLD key is pressed. 

(28) SWEEP TIME key 

Sets sweep time between 20 ms and 1000 sec. 



omatically sets IF bandwidth according to frequency span. 

EO BW key 

s video filter's pass bandwidth between 1 Hz to 1 MHz at 1- 

D (VIDEO BW) key 

omatically sets video bandwidth according to frequency span 
STEP SIZE (Center Frequency step Size) key 





























































These keys are for internal tracking generator control. Press QTlto 
activate the tracking generator; the indicator lamp just above the TG 
key lights. 












To select INPDT-1 press or r^. 

When I DC I is pressed, INPUT-1 is DC 


coupled 







Never apply a DC voltage to INPDT-1 when DC mode is selected; 
otherwise the input circuit of th 1st mixer will be permanently 

When[^ is pressed INPDT-1 is AC coupled to the 1st mixer to 
permit signal response observation over a frequency range from 10 kHz 
to 1800 MHz. The maximum allowable input level is +20 dBm or jf25 Vdc. 
When the analyzer is turned on or the MASTER RESET key is pressed, 
the AC mode for INPDT-1 is automatically selected. 


4-5-3. 


INPUT ATT. 


S Q 


The INPDT ATT. key controls the input attenuator's attenuation level 
between 0 dB and 50 dB at 10 dB steps. 

Normally, the input attenuator is controlled in the ADTO mode, in 
which the attenuation level is automatically set between 10 dB and 
50 dB according to the REF. LEVEL key setting. To protect the input 
mixer, 0 dB attenuation is not selected when in the ADTO mode. 

The currently selected attenuation level is always read at the top of 
the CRT display such as ATT XXdB. 


When manual setting of the input attenuator is desired, press 
the key indicator lamp will come on. 

The attenuation level is now active and the curret 
•ATT XXdB" is read to the active function display 
display. Set attenuation to the desired level wit 

« iii. 

ScdhSI- 

To return the attenuai 


ED, 


0IH 


B ADTO control mode 


p on 1'^ j will 


sD- 


automatically controlled according to the 


REF. LEVEL setting. 














function key, and changed by using any or all of the following DATA 
controls: 


: DATA knob 

: DATA step keys 


: DATA number/units keyboard (DATA keyboard) 


4-7-1. DATA Knob 

Continuously turning the DATA knob clockwise increases function data 
which is currently active. In the MARKER mode clockwise rotation of 
the DATA knob moves the marker to the right. In the DISPLAY LINE 
mode it moves the display line upwards. Turning the DATA knob 



@[H 

agam- 










size can be changed by using the o. .e. 
More detailed operations of these keys will be described in the 
sections "4-8 FUNCTION" and "4-9 MARKER", 

4-7-3. DATA Keyboard 


mBrnr 

□□mmi 

miZDaC 


The DATA keyboard permits direct entry of numerical data. 

Function data can be entered by pressing a unit key after operating 
data number keys. If you have missed entry of number data, press the 
□ key and then retry correct data entry. 



Q 

Data change or entry using the DATA knob, DATA step keys or DATA 
keyboard is inhibited by pressing the □ key. (The indicator 

lamp just above the HOLD key goes off.) 

The HOLD state is cleared by operating a key other than the DATA 
controls or keys; the ENABLE indicator lamp goes on to indicate that 
data change or entry is enabled. 






Center frequency is always shown at the bottom right corner of the 
display (except in Log Display mode). 









































































1 again 




normal spectrum 




























The scale can be set up for linear units to read amplitudes 
proportional to input signal power. 

If [ I [ 1 [ are pressed linear scale xl is selected, with the top 

and bottom graticules assigned to the reference and 0 V levels, 
respectively. 

The scale can be changed in allowable increments of x2, x5, and xlO 
□ CD' □ n ra , respectively. In 

this case the reference level does not change. 



4-8-5. 


□ □ 

This key is used to activate sweep time within a range from 20 ms to 
1000 sec. When the analyzer is initially switched on, sweep time 
control is set in ADTO mode, in which it is automatically set 


according to frequency span, resolutior 
to minimize level error, 
n clears the AUTO mode to permit 
(indicator on the key goes on) with th€ 


bandwidth 


tianual 
DATA knob, 


Ldeo bandwidth 


Df sweep time 
\ step keys, or 




□ 


again selects the AUTO mode for sweep t 

ED key goes off. 


control; the indicator 


- 15 

















□ permits manual setting of resolution bandwidth with DATA 


controls. A signal response can be separated from its adjacent noise 






















The frequency and amplitude at the marker will be shown on the active 
function display area. The same data readouts are presented at the 
top tight corner of the display as well. While the MARKER is 
normally abbreviated as ’MKR" for readout, it is read as "COUNTER* or 
"CNTR" in the FREQ. CNTR mode or T.G. CNTR mode (to be described 
later). 













s MARKER key is pressed, a marker will appear a 


n presents two markers on the display. Only one of the t 


f frequency and amplitude differences between 




—a . The display will presents a second marker which is 
active. The first marker is deactivated and remains at the peak of 









































































P.essO to activate a single marker and then position the marker 



40.04 

-19. 


























































example, when measuring a fundamental 
































































Old product 


product 


Measures signals 15dB or 

more above the noise level 

and having a marker 


Q 

CN (SHFC) 

Directly measures the 

marker frequency 

s 


SHCN (PC) 
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If □ n ate pressed, 'MOLTI MARKER* will be shown on the 
active function display area. Dse the DATA keyboard to enter the 
number of markers to be displayed. 











































memory. So the markers can be recalled on the display one after 
another each time the MARKER key is pressed. To change the 
programmed number of multi markers press □ n , then enter 
the new number of markers (between 1 and 10) from the DATA keyboard 
before pressing the Hz key. 

To return the analyzer from Multi Marker mode into the normal MARKER 
mode, set the number of multi markers to 1 with 

□ □ md]- 


If □ □ are pressed when the analyzer is in the Delta Marker 
mode, the center frequency and frequency span are set so that the 
frequency range between two markers occupies the entire frequency 
span. In this case the two markers need not be active. 
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• ED «■ ED < 



If the BLANK key is pressed in the WRITE mode, updating of the 
memory is no longer made and the current memory data is saved, 
with the CRT blanked out. 






ibtraots the contents of memory B from those of 
are subtracted from trace A from sweep to sweep and 
A and stores the result in memoty A. 


me mory A or trace A and stores tl 
If 1° I is pressed in the WHITE 
the resulting trace is displayed, 
ED key lights to indicate the 
If 1° I is pressed in the VIEW 


e contents of 


the contents of 






in the VIEW B mode and the contents of memory B are 
subtracted from those of memory A and the resul t is written 
into memory A. The indicator lamp on the □ key 
momentarily lights* 

Eua selects the A-B A mode, and n 
clears the A-B -v A mode to return the analyzer to the normal 
WRITE A mode. 


B-DL -i- B 

First place memory B in VIEW B mode. Then, press 
The display line level (to be described later) is 


B- 




memory B (amplitudes at each poii 





































































INT. 

Automatically repeats internal triggering. 

LINE _ 

Repeats triggering in synchronism with the line frequency. 

Allows the next sweep to start in synchronism with an external 
trigger signal (TTL compatible) supplied to the rear EXT. TRIG, 
connector. Triggering occurs at a HIGH to LOW transition of the 
external signal. 









DISPLAY 



read out by positioning the display line to that peak level. 

The DATA step keys move the display line one tenth of the total 
amplitude scale per step. The DATA knob moves the line in display 
unit increments for finer control. 

□ □ erases the display line from the CRT display but does 
not reset the last position. If the display line is activated again 
with I I , it will return to its last position. 
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When the SHIFT key is activated, a key operated immediately after the 
SHIFT key provides supplemental or unique measurement capability 
indicated by yellow characters above each key. Some keys require the 
double shift operation for which the LABEL key must be pressed after the 
SHIFT key is operated, such as 
The double-shift key functions include service switches. If the TR4172 
malfunctions as a result of inadvertent activation of a service 




given by the following equation: 
yn = ” ~ ^ 'yn - 1 + i yn (n < N) 


yn: n'th averaged data 

yn - 1: (n - l)th averaged data 


To activate video averaging, press I 1 ($Z)‘ '• averaging is 

















e Peak Detectio 


’®CZ] □" 


e positive peak detection mode displays signal ra 
e time period at each point on the frequency axi 
OS PK* is read in the active function display ar 


(3) Negative Pi 
The negati' 


e peak detectior 
riod. ’NEC PK* 


mode I I O’ 


display a 


(4) Sample Detection mode □ O 

In the Sample Detection mode, the instantaneous signal value of 
the final analog-to-digital conversion for the time period is 
displayed. "SAMPLE" is read in the active function display area. 
When the Averaging mode is selected, the Sample Detection mode 
is automatically selected. 


4-14-4. REF. OFFSET 


reference level of 


Any desired offset value can be applied 

this unit. First press the I | and «£f. keys, 
uvg I 

offset value [XX dBm] using the DATA keyboard. If a negative 








©© 


Field Strength Measurement 


Connect an antenna to the TR4172 input terminal (50 il), noting 
that the antenna impedance must be 50 Q. If not, achieve 
impedance matching by using a matching circuit. 

Set the center fr^uency and frequency span. 



0 Press the n switch to obtain a marker output in the screen, 
and adjust the marker to the frequency spectrum to be measured. 

0 The relation between the marker point display level, that is, 
the TR4172 input terminal voltage ex (dBUV), and the actual 
electric field strength (dBHV/m), is given by the following 
expression. 


where K is an antenna coefficient (dB) 

0 When the ADVANTEST TR1722 half-wavelength dipole antenna is 
used, the above antenna coefficient K can be corrected for 
automatically. 

press □ an. 3 1° | . The marker unit is changed to dBViV/ra, 

and the electric field strength Ex corrected for antenna 
coefficient K can be read directly. Note, however, that this 
calibration requires that the supplied 5D2W 10 m cable be used. 
Use of any other cable will result in the introduction of error. 
0 If the ADVANTEST TR1711 logarithmic periodic type antenna is 
keys. The Ex value will be 

a value obtained by subtracting 5 from the displayed value in 
dBUV/m). 

If I ^ | , I ^ I , I 5 | , and I -dBm I are pressed, an offset of 

-5 dBm is applied to the reference level. This means that the 
marker value can be read directly as the Ex (dB«V/m) value. 

In this case, too, calibration is dependent on the use of the 
5D2W 10 m cable supplied. The use of any other cable results in 


introduction of 



pressed, the mai 


electric field 




-czi-H- 


strength measurement is cancelled, and the marker unit is made 
uniform with the reference level. 

@ If other antennas apart from TR1722 and TR1711 are used, 
calibrate with the following equation. 


where He (dB) is the effective antenna length. 

La (dB) is cable loss, 

Ba (dB) is balun loss, and 
K (dB) is the calibration coefficient. 

The calibration coefficient for half-wavelength dipole antennas 
is determined from the following equation. 

K . 20 log 3 ^F t 6 t La t Ba 
where F is the reception frequency (MHz) 

= -33.6 + 20 log F + La + Ba 

If a wide-band arithmetic periodic type antenna is used, subtract 
the antenna gain (half-wavelentgh dipole antenna ratio). 


4-14-6. 


SAVE Register Alternate 


sweep -1 I I I I I I 


When SAVE registers 1 and 2, and WRITE A mode and WRITE B mode are used, 
measurement based on two independently set conditions can be executed 
alternately, and the results of both measurements can be displayed 
simultaneously in the screen. The procedure involved is described 
below. In the examples shown here, the vertical axis scale is set to 
10 dB/div. and 2 dB/div. 


® With the instrument in the initialized state, press the ED 
switch to select WRITE A VIEW B mode where the first measuring 
condition is set. The vertical axis scale in the initialized 
state is 10 dB/div. 

Set the center frequency and the frequency span. 

@ Press I | , 1° | , and | i | to store the first measuring 

condition in SAVE register 1. 
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4-14-9. Error Correction Routine 



is executed on TR4172. The following items are measured by the error 
correction routine using TR4172: 


• absolute level error at the time of switching the resolution 
bandwidth between 7 H 2 and 1 MHz 

• vertical linearity of the screen for log 10 dB/DIV., 5 dB/DIV., 

2 dB/DIV. and 1 dB/DIV. 

Set the POWER switch ON and warm up for more than one hour. Attach 
the N-BNC adapter to the lNPDT-1 connector and TRACKING GENERATOR 
OUTPUT connector and then interconnect both connectors with the 
attached input cable MI-02. Pressing □ n 






following message will appeal 




PLEASE CONNECT T.G. OUTPUT TO INPUT-1 
CONTINUE OR QUIT< 0 OR 1 > 

Error correction is possible if key [ O | , from the ten keys, is 
pressed after making proper connection between two connectors with 
MI-02* Pressing key m here will result in normal condition. 

The following message will displayed on the screen when log linearity 
measurement is completed: 

PLEASE CONNECT CAL.OUT. TO INPOT-1 
AND POSH ANY KEY 

When the above message is displayed, ranove the cable which connects the 
TRACKING GENERATOR OOTPOT connector and INPOT-1 connector and 
interconnect the CAL.OOT.connector and INPOT-1 connector with the 
attached cable MC-61. 

The measurement of absolute level errors at the time of resolution 
bandwidth switching will start if an arbitrary key is pressed with 
•CALIBRATING SWITCHING BETWEEN" displayed after completing the above 
operation. 

When all error corrections are completed, the display at the left center 
on the screen disappears and the state before entering into the error 
correction routine is recovered. 

The user can display a list of corrected val ues of r esolut i on ban dwidth 
which were stored in the memory by pressing 

confirm that all values fall with in a range of « dB. Normal display 
is recovered by pressing an arbitrary key. 

When corrected values exceed a range of « dB, adjust by turning the CAL 
control knob - a fine adjustment control knob for IF gain - on the front 
panel. Turning the knob clockwise will decrease the level on the screen 
while turning counterclockwise will increase it. 







After this adjustment, execute the error correction routine again to 
confirm, on the displayed, list that all the corrected values fall 
within a rage of dB. The corrected values once stored into the 
memory cannot be erased by pressing MASTER RESET key or by setting 
POWER switch to STANDBY. The stored values are retained for approx, 
two weeks with the aid of built-in Ni-Cd cells even if the power 
cable is disconnected. 

When measurement without the calibrated values is required, press 
□ □ □ Y, and the following message will be dispalyed: 

CAL. ON NOW 
■1' CAL. ON 
■2' CAL. OFF 

Error correction will not be made if key [ 2 | , from the ten keys, 
is pressed, pressing key m , from the ten keys, will result in 
the error correction mode in which the previously obtained factors 
will be used. 
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(10) clearing the X-Y recorder output mode 

TO clear the X-Y recorder output mode, press the n-- 

(11) Recording speed selection 

The frequency axis of the TR4172 usually consists of 1001 data 
points. Each of these points is subject to digital-to-analog 
conversion at approximately 100 ms sampling rate for the optional 
X-Y recorder output. This sampling rate can be varied between 
approximately 10 ms and 1000 ms with the ED key and DATA knob 
used together. 

Operation of the ED key will show the current sampling rate 
"100 ms/POINT* in the active function display area of the screen. 
Use the DATA knob to change this active readout of sampling rate to 

This newly specified sampling rate will be cleared into 
100 ms/POINT and its readout will disappear from the active 
function display area when the X-Y recorder output mode is cleared 
with the SHIFT key operation. 

(12) Pen up/down control setting 

If the Z output of the TR4172 properly matches the pen control 
input of the attached X-Y recorder, operation of [° j i key will 
liftthepen,andoperaitonof Q p will lower'it. If the 
actual pen movement is the reverse of the above, reverse the 
polarity of the Z output according to the following instructions: 
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□ cz: 





CENTER FREQUENCY REPOSITIONING (DRIFT CANCEL) 

(T) On the TR4172, center frequency is repositioned for each sweep 
when the following center frequency and frequency span are 
selected, so as to prevent frequency drift: 

Center frequency: 1500 MHz or below and 

Frequency span: 10 MHz to 510 kHz, or 10 kHz or below 

(D To clear the center frequency repositioning mode for faster screen 
rewriting, press □ □m keys. Center frequency 
repositioning will subsequently not occur (Drift cancel OFF). The 
center frequency repositioning mode will be restored by operating 

□ Q[ZI«»-« □ key. (Drift cancel ON) 

(3) If the center frequency repositioning mode is desired for a center 
frequency and frequency span other than those given above, operate 
I I I I I ^ [ keys. The center frequency will be 
repositioned for each sweep, if, at this time, the CENT. FREQ., 
FREQ. SPAN, or MASTER RESET key is pressed, the analyzer returns 
into the original center-frequency repositioning mode, in which 
center frequency repositioning occurs only for the center 
frequency and frequency span ranges specified in above item (T). 
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(2) While the TR4172 is in the initial default state (immediately after 

MASTER RESET key operation), prepare it as follows: 

(a) Set the center frequency to 50 MH2. 

(b) Set the center frequency span to 100 kHz to accommodate the 
analysis range of _+50 kHz. 

(c) Set the reference level. For example, if the input signal 
level is -20 dan, set the reference level to -20 dBm. 

(d) The sweep span, resolution bandwidth, video bandwidth, and so 
forth are automatically set to the optimum values according to 
the selected frequency span, since the ADTO mode is in the 
initial default selection. If, for example, desire manual 
selection for those parameters, press QQD 
set resolution bandwidth to 1 kHz. Once the manual mode is 
selected for a parameter, the lamp in the relevant parameter 
key comes, on. In this case, the resolution bandwidth is 
fixed to 1 kHz. Note that the resolution bandwidth remains at 
1 kHz if the frequency span is subsequently changed. 
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characteristic between the fundamental signal and the 3rd harmonic). 
Connect the outputs of two signal generators to the input of the 
rR4172 via a two-signal measuring pad (two-signal branching unit) 
(See Figure 4-3). When setting the SG output level, the insertion 
loss (approximately 6 dB) of the branching unit should be taken 
into account. If you set the outputs of the two SGs at the same 
frequency, note the maximum allowable input level of the TR4172 
(+20 dBm). 

It will help if you have prior information about the 
signal-to-noise and carrier-to-noise ratios of the two signal 
generators used. 




























display B. 




The completion of these procedures will display the three screens, 
A', A, and B, concurrently. When four screens are needed, press 
the B B' switch to store the harmonics of the third order in 
memory B* and the next waveform information in active screen B. 

@ press OB to clear the screen of the fundamental wave 
stored in memory A'. Other memories can be cleared in a similar 



4-26. INTERNAL STANDARD OUTPUT ON/OFF 

When the | and | ^ | keys are pressed sequentially, 
MHZ standard oscillator output is output from the INT. STD OUTI 
connector at the TTL level. 
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Measure the waveform 


folio 


Press the VIEW A key to freeze the trace. Specify the 
integration width by the delta marker. 

Operate □ and m keys. 

0 press the □□ key for integration by an ideal filter. Press 
the □□ key for data only. The ratio (dB) of the adjacent 
channel leakage power to the total power at the first marker is 
displayed under ADJ. The frequency at this point is displayed on 
the upper right of the CRT screen. 

key for waveform integration by a trapezoidal 
filter. To obtain the dB value, press the | 5 | key, then select 

4-98 




the ratio of 90dB to 6 dB. 

When the m key is pressed, the ratio is 2.24. 

When the m key is pressed, the ratio is 1.75. 

When the CD key is pressed, the ratio is 1.66. 

When the CD key is pressed, any ratio may be set 




1.0-9.99. 


input the value of 100X(90 dB/6 dB] by t 


The operation time is prolonged as the delta marker width 
increases. Sometimes, it takes more than one minute. 



operated, the ordinary measurement mode is selected. 


If the keys are pressed after pressing the 

key, the marker is moved to the integration waveform on trace B. 

Thus, the ratio (dB) to the total power at any marker point can be 


read. In this case, press 


offset value, and then set the reference level to 0 dB, because the 
Integration waveform is drawn with reference to the total power. 
Accordingly, if the reference level is set to 0 dB including the 
offset, the value at the marker can be read out directly. When an 
Integration waveform is drawn, the waveform on both ends of the 
display become zero waveforms (approximately 1/2 of the integration 
width). 


Occupied bandwidth can be measured by operating 

keys and then pressing the 



GD 


It also can be measured by pressing the |_| key after the 

measurement of adjacnet leakage power arithmetic operation. 













@ press the □,(!□, an d I I A keys in this order. This 

option program is loaded and this mode becomes active. "dB 
DOWN" is displayed in the active function area at the middle 
left of the CRT. 

. If this key operation is performed when the regular marker is 
not displayed or when the delta marker is displayed, the 
analyzer enters the NEXT PEAK mode. 


@ 



Acceptable data is from 0.1 dB to 99.9 dB. 
(Example) 

IIIIICZICDCD. 



right and left side points on the waveform N dB (input value) 


A frequency differences between the right and left markers is 
displayed in the active function area at the middle left of the 


CRT 


key is pressed. 
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•ERROR' is displayed in the active function 
value is beyond the required sise (0.1 dB to 
the waveform does not exist at the level N d 
marker. In such a case, repeat the operatic 

@ Operation from step can be repeated. 

The following three ways are available to ex 


below the preset 
from step © 


eQ 


key. Execution exits from this mode 


off. 


.press the □ key. Execution exits from this mode with the 
central ma rker changed to the normal marker. 

.press the □ key. Execution exits from this mode with the 
right and left markers changed to the delta markers. 

When a function key other than the above is pressed, execution 
exits from this mode. I n this case, however, the marker is not 
cleared. So, press the □ key to clear the marker after 
setting this mode again. 

To set N dB DOWN WIDTH mode after exiting from this mode, start 
from the beginning. 


!i by GPIB 




Operating Procedures 


Set the waveform in the VIEW mode, 
d) Specify t he sec ti on to be mea sured by the delta markers. 

(T) Press the [ | , | I . i andQ p keys in this order. This 

option program is loaded and this mode becomes active. 

The following messages are displayed in the active 
function area at the middle left of the CRT: 


© 


If this step is performed with no marker displayed, a marker is 
displayed at the right and left ends of the trace. Then, these 
two markers become the delta markers. 

If this step is performed with the regular marker displayed, the 
analyzer enters the N dB DOWN WIDTH mode. 

When the I "[ r key is pressed, a marker is displayed in the 
position of the maximum positive peak in the section specified 
by the delta markers, and its frequency and amplitude level are 
displayed. 



the section specified by the delta markers is displayed in 
descending size order. The place of a displayed peak in a 
series is displayed in the active function area. 


When the |° | s key is pressed, a marker is displayed in the 


by the delta markers, and its frequency and amplitude level are 


displayed. 
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Then, every time the |_|v key is pressed, a negative peak is 

displayed in the section specified by the delta markers in ascending 
size order. The place of a displayed peak in a series is displayed 

When the [° [ t key is pressed, a marker is displayed in the position 
of the leftmost peak in the section specified by the delta markers, 
and its frequency and amplitude level are displayed. 

Then, every time the | | v key is pressed, peaks in the section 
specified by the delta*m^1fers, both negative and positive, are 
displayed in left-to-right order. The place of a displayed peak in a 
series of positive or negative peaks—■+N’ or "-N"—is displayed in 
the active function area. 

(D TO exit from this mode, follow the procedure outlined in step ® of 
Section 4-29 "N dB DOWN WIDTH MEASUREMENT’. 

(D TO obtain, for example, the maximum positive value by using this 








I ' QH' I ^ 




















(?) Connect the output of the device under test to the INPUT connector 
of the analyzer using another coaxial cable. The input impedance 
of the analyzer is approximately 50 S. 

(a) The noise level can be lowered and hence a broader dynamic range 
can be obtained by narrowing the IF bandwidth using the RES. BW 
key. Note, however, that a resolution bandwidth reduced below 
100 Hz can cause a tracking error (deviation of tracking 
generator's output frequency from analyzer's tuning frequency), 
which eventually results in a level error. In this case, adjust 
the displayed signal level to the maximum with the T.G. FREQ. ADJ. 
control. Set the frequency span to 10 kHz, sweep time to 
relatively long, and step down resolution bandwidth from 300 Hz to 
100 Hz, 30 HZ, and 10 Hz while adjusting the T.G. FREQ. ADJ. 
control until the maximum signal level is obtained^^ 
d) TO disable the tracking generator, press □ Q-- 
indicator lamp above the T.G. key will go off. 

5-2. FREQUENCY RESPONSE COMPENSATION USING A DISPLAY LINE 

This paragraph describes frequency response compensation for the 
spectrum analyzer itself or an interconnecting cable (for filter 
response measurement, etc.) by using the TRACE function and a display 
line. 

5-2-1. Compensation Using the SHIFT and MHz Keys 

(T) Press the WRITE A key to place the analyzer in the WRITE A mode. 
Disconnect the device under test from the measuring setup and 
connect the TRACKING GENERATOR OUTPUT connector to the INPUT 
connector of the analyzer directly with a coaxial cable, 
d) Press the REF. LEVEL key and adjust the reference level with the 
DATA knob and/or DATA step keys until the through frequency 
response is lowered to -the level shown in the following figure: 
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e following procedure assumes that the DDT i 
ving the following characteristics: 


a bandpass filter 


andwidth 


25 k 


s than 5 dB 
Ripple : Less than ;tl dB 

e than 70 dB 

(l) Set up the analyzer for 70 MHz center frequency, 100 kHz 
frequency span, 0 dan reference level, and 10 dB input 
attenuator. (Note) 

@ Activate the tracking generator output and check the T.G. output 
level with the DOT disconnected as shown in Figure 5-1. (b). 

The T.G. output level should be 0 dBm when the input attenuator 
is set 0 dB. 

Since the frequency span is 100 kHz, the display will show a 
horizontal straight line. However, perform normalyze as 
followsj_ I-1 

(D-l Press n , then usej-^^j or DATA knob to position the 
display line to an appropriate level near the top graticule. 


(?)-2 Now press | [ f 


n the WRITE A mode to adjust t 


response. 

If the normalizing should be cleared, press □ Q- 
0 Connect the DDT as shown in Figure 5-1 (a). The insertio 
loss of the DDT is now read as the level difference betwe 
the marker point and display line. 


Note: In the above example, the insertion loss is defined 
at the center frequency. In some oases, it may be 
defined at the peak or average of ripple. 

Now the pass bandwidth of the DDT (3 dB down points both 
sides of the center frequency) is determined as follows: 
@-l I ^ 1 ^ then use the Data knob to search for 

the 3 dB down point. 





(4)-2 When the 3 dB point is found, press □ again. 

(^-3 Use the DATA knob to read the frequency at which the level 
is 0 dB. This frequency denotes the 3 dB pass bandwidth. 
(£) Ripple measurement 

@-l Press^ I I I h to position the maximum peak of the 
signal response to the reference level. 

©-2 Press □□ to change the vertical scale from 10 to 

1 dB/div. 

Note: Clear the adjustment mode if it has been selected. 

0-3 Press ( | , | | , then use the DATA knob to read the 

difference between the maximum and minimum peak level. 
This difference denotes the ripple level. 


Peak search point 



Pig. 5-2 Ripple level 
© Attenuation measurement 

©-1 If the vertical scale was expanded through the above 
measuranent, to 1 dB/div. for example, return it to 
10 dB/div. Press □a (returns to 10 dB/div.) 

©-2 If the insertion loss of the DUT is too great, the measuri 
(iynamic range is reduced accordingly. To maintain the dyn 
range, use a preamplifier at the input of the analyzer. ( 
Figure 5-2.) Whether the preamplifier is to be inserted i 
the input or output of the DOT will depend on the conditio 
itself. 


the DOT 
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SECTION 6 
PHASE MEASUREMENT 


PHASE MEASUREMENT PROCEDURE 

This paragraph describes phase measurement procedure for amplifiers or 
filters. Before proceeding with phase measurement read SECTION 5 
carefully. 

Set center frequency, frequency span, resolution bandwidth, sweep 
time, and other necessary conditions, 

(2) Connect the TRACKING GENERATOR ODTPDT to the input of the device 
under test (amplifier or filter), and connect the output of the 
device under test to the INPUT of the analyzer. Activate the 
tracking generator. 

@ Press the NORMAL key to measure the pass-band response of the 

device under test. According to the measurement result, select the 
appropriate T.G. LEVEL and INPUT ATT. level. 

( 7 ) Then press the PHASE key to select the phase measurement mode. The 
display will present measurement range XX°/ at its top left corner, 
and the indicator lamp just above the PHASE key will illuminate. 

In the Phase Measurement mode press the SWEEP TIME key to manually 
select the appropriate sweep time (the AUTO mode is programmed for 
amplitude measurement). 

For more precise phase measurement without the affect of phase 
error of the measuring system, disconnect the device under test 
from the measuring setup, then connect the input and output cables 
by using an inline plug adapter to check the phase response of the 
measuring system itself. 

( 7 ) If phase rotation is observed as shown in Figure 6-1, press the kHz 
G.D. OFFSET key to activate the electrical length. 

















































































TRACKING GENERATOR OOTPOT connector and the INPOT connector in a 
through state as indicated by@in Figure 6-7. 

(T) Press the kHz (G.D. OFFSET) key to obtain a flat phase 

response. If fine adjustment is required, press the kHz key 
again to select the G.D. OFFSET FINE mode and perform fine 
adjustment. 

(4) Press the MHz (G.D. OFFSET) key to position the phase response 
trace to the center of the vertical scale. 

(T) Connect a filter in the through state as indicated by{a)in 

Figure 6-7, then press the PHASE key; the phase response of the 
DOT (filter) will be displayed. Display resolution can be 
increased with the DATA knob or DATA step keys (80, 40, 20, 8, 
... 0.2 deg/div.). 

Figures 6-8 and 6-9 show respectively the amplitude and phase 
responses of the same filter. 
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SECTION 7 

GROUP DELAY MEASUREMENT 


GROUP DELAY MEASUREMENT PROCEDURE 

This pharagraph describes group delay measurement procedure for 

amplifiers or filters. 

© Connect the TRACKING GENERATOR OUTPUT to the input of the device 
under test (filter or amplifier) and connect the output of the 
device to the INPUT connector of the analyzer. 

Press the T.G. key to activate the tracking generator, 
press the NORMAL key to measure the pass-band response of the 
device under test. According to the measurement result, select the 
appropriate T.G. level and INPUT ATT. level. 

( 7 ) The group delay response of the device under test can be observed 
by pressing the GROUP DELAY key. The display will also present 
delay time per vertical division as XX ns/ (or ps/ or ms/) in the 
top left display area. 

© For more precise group delay measurement without the affect of the 
group delay of the measuring system itself, press the WRITE A key 
to write the group delay response of the measuring system into 
trace memory A. 

@ Then press the DISPLAY LINE key to activate a display line on the 
CRT, and use the DATA step keys and DATA knob to position the 
display line as close to the group delay response trace as possible. 
























(D and (7) above, then press the SHIFT and m (AVG. OFF) keys to 
disable averaging. 

(9) To obtain a higher resolution in group delay measurement, press the 
GEOOP DELAY key to activate resolution. 

Group delay resolution can be increased by turning the DATA knob 
clockwise or operating the DP DATA step key. The DATA keyboard 
is not available for resolution control. 

A too high resolution can cause overflow. If overflow occurs, 
press the G.D. OFFSET key to activate the electrical length and , 
then adjust the electrical length with the DATA knob or DATA step 
keys to add offset to the group delay. 

@ During group delay measurement, press the PHASE key from time to 

time to check the phase response for overflow. Group delay will be 
indefinite on the overflow. 

If phase rotation is observed, press the (G.D. OFFSET) key and 
adjust group delay offset with the DATA knob or DATA step key until 
phase rotation is eliminated. 

@ If high-resolution measurement suffers from poor signal-to-noise 
ratio, press the VIDEO BW key to narrow the video bandwidth. For 
group delay measurement, manually select a relatively long sweep 
time, do not use AOTO mode. 

GROOP DELAY MEASOREMENT EXAMPLE 

This provides a group delay measurement example using a filter as the 

device under test. 

@ Connect the TRACKING GENERATOR OOTPOT to the input of the device 

under test and connect the output of the device to the INPUT -1 of 
the analyzer. 
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GROUP DELAY AND AMPLITUDE ALTERNATE SWEEP (SHIFT, M) 

SHIFT,M performs group delay and amplitude measurements alternately. 

The results are written into memories B and A respectively and then 
transferred to the display simultaneously. The indicator lamps on the 
GROUP DELAY, NORMAL, WRITE A, and WRITE B keys will light. 

TO disable the alternate sweep mode press the SHIFT and i_i keys. 

The group delay and amplitude alternate sweep mode is usable together 
with the frequency response compensation mode (page 7-1) using the SHIFT 
and MHz keys. Followings are the measurement procedure example using a 
filter as the device under test. 

(I) connect the TRACKING GENERATOR OUTPUT to the device under test 

(filter or amplifier) and connect the output of the device to the 
INPUT-l connector of the analyzer. 

Press the T.G. key to activate the tracking generator. 

Press the NORMAL key to measure the frequency response, and select 
appropriate T.G. level and INPUT ATT. level. 

© Disconnect the device under test from the measuring setup and 

connect the input and output cables to check the through frequency 
response. 

© Press the DISPLAY LINE key to activate display line on the CRT, and 
use the DATA step keys and DATA knob to position the display line 
as close to the through frequency response as possible. 

@ Press the shift and M keys to specify group delay and amplitude 
alternate sweep mode. 

© If the SHIFT and MHz keys are pressed at this time, both response 
traces of amplitude and group delay are normalized. In this case, 
amplitude response trace is normalized on the display line and 
group delay response trace is normalized on the second lowest 
graticule line of the CRT, respectively. 

@ Observe the device response traces of amplitude and group delay 
simultaneously. 
















0 Operation of the GROUP DELAY and Hz keys will activate the 

aperture. APERTURE 24 will be shown in the active function display 
area on the CRT to indicate that the current aperture is 
X (frequency span). 

0 Select the appropriate aperture from 24, 48, 96, or 192 with the 
DATA knob or DATA step keys. The numeric data keyboard is not 
usable for aperture selection. 

Once aperture is increased, resolution can be increased without 
sacrificing S/N ratio. 

For example, if the resolution is 100 ns/div, with the aperture 
24/1000, the resolution can be increased to 50 ns/div. by changing 
the aperture to 48/1000. 

0 As the aperture is increased, the effective range of the screen 
graticule is gradually reduced accordingly. 

This is because (aperture/2 - 12) points out of 1001 points on the 
frequency axis are lost at both side ends of the graticule as 
aperture is increased. 

When aperture is increased to 192, the effective range of the 
graticule is lessened by one division on each end of the graticule. 
0 Operation of the GROUP DELAY key will clear the active aperture 
mode and restore the active group-delay resolution mode. 
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OVERVIEW 



controller 

















24 pin GPIB connector 



























Setting 




The TR4172 rear panel contains a DIP switch as shown in Figure 8-4. 
This switch is used to set the GPIB address of the TR4172. 


ADDRESS 
5 4 3 2 1 


Fig. 8-4 ADDRESS switch 

The GPIB address can be set by setting the bit 1-5 positions of the 
ADDRESS switch to 0 or 1. Table 8-4 gives the correspondence between 
the switch settings and addresses. 






























































OALD73C4 


he unit specified 


■OALD73C40800A0DD" 
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OALD73C40800A0DD 










































•MPLD73C40E0099DC 

4 


MPLD73C40E0099DC* 







the TR4172 screen can be output by checking its starting address 
byte length from Figures 8-6 and 8-7 and coding them in and 
respectively. 

The following TR4172-specific characters that are not in the ASC] 









































(Trace Data 




) command 

The TO command causes the TR4172 to output, in decimal, waveform 
trace memory (A) and (B) data displayed on its screen (data 0 to 
1,023 without having a unit in the vertical axis direction) when it 
is designated as talker. For the trace memory configuration, see 
Section 8-6-8, "RD command*. A sample program demonstrating how to 
use the TO command is shown below. 


10! ODTPOT 701 ! "RDC0180040* 
20: OOTPDT 701 ,* ’TO* 

30: ENTER 701 ; A 

40: ENTER 701 ; B 

50: DISP A 
60: DISP B 
70: END 

TR4511 option controller 

10: OUTPUT 1 ! ’RDC0180040" 
20: OUTPUT 1 ! *TO* 

30: ENTER 1 : A 

40: ENTER 1 : B 

50: DISP A 
60: DISP B 
70: END 
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ine signal EOI synchronized with the LP byte, 
delimiter, 

ommand 

to write data 0 to 1,023 to waveform trace 
A sample program demonstrating how to use the 

AVRDC180040" 


RDC180040" 
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10: DIM [94] 

20: OUTPUT 701 t ’SHINO’ 

30: OUTPUT 701 ; ■RD7400002E* 
40: ENTER 701 ; 

100: OUTPUT 701 ; ’LD7400’ : f4 

110: OUTPUT 701 ; "SHLIO" 

R4511 option controller 
10: DIM (94) 

20: OUTPUT 1 : 'SHINO* 

30: OUTPUT 1 : ■ED7400002E* 

40: ENTER 1 : aI 

S 

100: OUTPUT 1 : •LD7400- : 

1 : "SHLIO" 


I: OUTPUT 
















DIM B(2001) 

J=TIMEDATE 

DUTPUT 701 ; "RDCOlSOlES* 
DUTPUT 701 ; "LDBEBSOl" 

ENTER 701 USING "%,B" ; B(*) 


TIMEDATE-J 






































170: S=SPOLL(701) 

180: IF S=68 THEN 190 
190: GOTO 135 
200: RETURN 

210: end 

TR4511 option controller 

10: OUTPUT 1 : *IP SW 2SC’ 
20: OUTPUT 1 : "SQ" 

30: ON SRQ GOTO 60 
40: ENABLE INTR 
50: GOTO 40 
60: S-SPOLL(X) 

70: OUTPUT 1 : "SI MK ML" 

80: GOSUB 120 

90: OUTPUT 1 : "flL* 

100: ENTER 1 : A 
110: DISP A 
120: END 

130: OUTPUT 1 : "SHSW* 

135: OUTPUT 1 : "DR* 

, 140: ON SRQ GOTO 160 
150: ENABLE INTR 
160: GOTO 140 
170: S=SPOLL(l) 

180: IP S»68 THEN 190 
190: GOTO 135 
200: RETURN 
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CONNECTION TO PLOTTER (TR9834R) 

This section describes attachment of TR9834R plotter to the TR4172 

First, connect the GPIB connector on the rear of the TR4172 to that on 
the TR9834R with the supplied GPIB cable. Then set the TR9834R to the 
LISTEN ONLY mode and power it up. 

After setting up all measurement conditions on the TR4172, press 
□ □ □ Q. If the frequency axis is in the logarithmic 

scaling (see Section 4-14-8), however, press only □ q tey. The 
diplay will show the following message: 

•1' TR9831 

'2' TR9834R 

'O' QUIT 

Press the Data key 2. The message displayed on the screen will change 
as shown below. If a TR9831 is connected to the TR4172, press the key 
1. Pressing the key 0 returns the TR4172 to the status it was in 
before the Q Q Qq switch was depressed. 


'0' QUIT 

Press the Data key 1 (LARGE) to plot display data (waveforms, 
graticules, characters, markers, and labels) in A3 size, the key 2 
(SMALL) to plot it in A4 size (size of this instruction manual). 
Pressing the key 0 will return the TR4172 to the status it was in 
before the □ aCZlQ switch was depressed. Where only 
character text7 such*^s HELP messages, is displayed, plotting starts 


immediately. On a normal screen display, the following message appear 


LAHGE/SMALL 















(TR9831) 




















































TRACKING GENERATOR OUTPUT 











































characteristics 

(D Set the TO4172 in the TG mode, then in the A WRITE mode 
pressing 

@ Interconnect the TRACKING GENERATOR OOTPOT connector an 
the INPOT-1 connector directly with the supplied cable 


@ After setting CENT.FREQ, to 1000 MHz and FREQ.SPAN to 2000 
MHz, lower the reference level to confine the through 
waveform within the grid^in the upper part of the screen. 
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© I-1 ' I I » I I » , and the frequency 

characteristics are corrected on the basis of the 50 MHz 
level of the through waveform. The range of correction is 
+ 120 points of the 50 MHz level. At this time, the 
reference waveform data is stored in memory. 

Note: During this operation, the TR4172 is automatically 
set to A' BLANK, A.WRITE, CENT.FREQ. 1000 MHZ, and 
FREQ.SPAN 2000 MHZ. 

Switching corrected frequency characteristics automatically or 

Press I I , I I , 1° I ' , and the following messages will 
be displayed: 

FREQ. CHARACT. CORR. 

■1' HAND OPERATED 
'O' AOTO CORR 

If you press the numeric keypad key | i | , even though the 
setting of CENT.FREQ. or FREQ.SPAN is alter ed, the corrected 
values can be calculated by pressing after the 

change to continue with normalization. 

If you press the numeric keypad key | o | , the corrected values 
are calculated each time the setting of CENT.FREQ. or FREQ.SPAN 
is altered, thus allowing continued normalization. 

Select ing or desele ct ing co rrected frequency characteristics 
Press i I . r I , 1° 1 ^ , and the following messages will 


be displayed: 

FREQ. CHARACT. CORR. 

■1' DO NOT DSE CORR. 

'O' USE CORR. 

If you press the numeric keypad key CZ]' 
frequency characteristics is suppressed. 

If you press the numeric keypad key LZl' 


culated from t 
the TR4172 ir 


he reference 
the normalize mode. 


the correction of 

corrected values are 
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9-3-5. Calibration in Enlargement Bode 

The center portion of a Smith chart display can be enlarged 10 times 
by pressing the (MAG. X 10) key. The enlargement will result 

in a slight phase error. To cancel this phase error, connect an open 
or short device to the DDT terminals on the VSWE bridge, and adjust 
phase offset so that the phase is 0 for an open terminal or 180 
for a shorted terminal. When the display data overscale, that is 
unimportant. 

If the o- (MAG. X 10) key is pressed again, the Smith chart 
display of normal size will be restored. In this case also, carry 
out phase calibration. If the slight phase error occurring in the 
enlargement mode is insignificant, the phase calibration may be 
omitted. 

9-4. MEASUREMENT 


Measuring Procedure 
















If the measureinent information is held with the key, however 

the data readouts will be updated with marker movement. 

The measurement information hold state can be cleared by pressing the 
B' (CLEAR WRITE) key. 

AS with the normal measurement mode, the center frequency, frequency 
span, reference level, and marker can be set up with any of the DATA 
knob, DATA step keys, and numeric data keyboard. 

To clear the impedance measurement mode, press the (EXIT) 





Usage of Additional Features 


In the impedance measurement mode, there are some Inoperative or 
unnecessary keys on the front panel. These keys are either made 
ineffective or assigned functions unique to this mode. (See figure 
9-34.) Some keys with new function assignments are alternately 
activated and deactivated each time they are pressed. Some other 
keys are used to increment or decrement setup values (e.g. intensity) 
each time they are pressed. The lamps in these keys are not 
activated, but the setup conditions are shown on the display. 

VSWR or reflection coefficient values are displayed with engineering 
units such as ’m’ or "k". For instance, 12,3 m means 0.0123. 

The following paragraphs describe each additional function: 

(1) Scale controlling function 

select the Smith chart, and select the polar 

coordinate scales respectively. If the | | « (MAG. x 10) key 

is pressed when the Smith chart is selected, the reference level 
is reduced to one-tenth, and the center portion of the chart is 
enlarged tenhold. (See figure 9-17.) At this time, phase 
offset must be canceled if necessary. (See paragraph 9-3-5.) 
Pressing the key again will restore the normal Smith 

chart and the original reference level. 

(2) VIEW mode and imped ance measurement mode clear 

Operation of key stops sweep and holds measurement 

information on the display, so that photographing is 
facilitated. At this time, message "VIEW will be shown in the 
right information area on the display. To clear the information 
hold state, press S' (CLEAR WRITE) key. Pressing 

(EXIT) key clears the impedance measurement mode and returns the 
instrument to the normal measurement mode. 
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In addition to markers, display cirlces, and start and stop 
markers can be used to read numeric values from measurement 
data, pressing Q. (DISP. CIRCLE) draws a concentric circle 














as in normal mode. When a number of markers are displayed with 
the multimarker, pressing the n “ switch allows the values of 
the frequency, normalized impedance, and serial equivalent 
























Operation of the [ [ m (HELP) key provides a listing of the 
special key functions used in the impedance measurement mode on 
the display (See Figure 9-25.) 







Measurement Examples 


This paragraph provides an example of application of the impedance 
measurement mode, with bandpass filter response measurement as an 
example. 

(T) Connect the DOT (filter) across the TRACKING GENERATOR OOTPOT 
and INPOT-1 of the TR4172, then set up the necessary measuring 
parameters (such as center frequency, frequency span, etc.) 
observing the pass-band response in the normal mode. 
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Multi marker 



P.ess..e Q. 
be restored by pressing 





on Impedance Measurement 


The following keys have the 

Impedance measurement modes: 

ame functions in both normal and 

1 - 1 1 1 (group delay offset) 

. Data keys 

1 ' 1 j'fiiisE j (phase offset) 

. INPDT-1 (AC, DC) 

LJ QJ [_□ 

. INPDT-2 

n 

0 ““ ‘ 

■ ED □ 

□ 





■D 
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number of data points to be reduced to one-fourth, and the 
command BW clears the impedance measurement mode. 

(3) In the impedance measurement mode, display data is stored over 
500 memory locations beginning from address C818. The scale 
data is stored in a memory area beginning from address C018. 

Each data point is represented by an orthogonal coordinate point 
of (X, y), and is stored as XI, Yl, X2, Y2, X3, Y3, and so on in 

ascending order. _ 

Data should be taken out in decimal form by pressing the E 
key. Meaningful data is between 0 and 1023. Data beyond 1023 










- 512)/500, 


= (y - 512)/500 


10 GINIT 

20 GRAPHICS ON 

30 A=1.024 

40 WINDOW -A»4/3.A*4/3.-A.A 

so OUTPUT 701;"RDC8180040 TO" 

SO PEN -1 

70 FOR 1=1 TO 500 

80 ENTER 701:X 

90 ENTER 701:Y 

100 DRAW (X-512)/500.(Y-512)/500 

110 PEN 1 

120 NEXT I 

130 END 
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I&ble 10-1 Control data for AC-DC switch and RF 


Pi P2 P3 P4 P5 Pfi 


OdB 
10 dB 
20 dB 
30 dB 
40 dB 
50 dB 
AC/DC 




The control data is held by the Attenuator I/O board 
(BGN-010220) and is coupled to the attenuator asseibly via the 
Attenuator Driver board (BLB-010223). 

(2) TG Attenuator 

Ihe TG Attenuator has the same configuration and control 
requirements as the RF Attenuator. However, it does not contain 
P8. 

(3) Preamplifier BLB-010233 (Circuit diagram Ho. 43) 

The Preamplifier is used when Option 02 is installed in the 
instrument. It has a gain of +25 dB over a frequency range from 
10 Mfe to 1 G& for micro-level signal measurement. The power 
to the Preanplifier is activated only when the front IlIPDT-2 key 
is activated. 

(4) Attenuator Driver , (BLB-010223) (Circuit diagram No. 42) 
Ihis board provides control data to the RF attenuator, AC-DC 
selector switch, TG attenuator, and preanplifier power supply. 
All data lines from this board are connected to the ATT I/O 
board, with the exception of the Power On Data line. 






















































































































































c (MEP-347) 
la the configure 





















































































































































10-4. DISPLAY SECTION FUNCTIONAL 

















































































































































(position) 
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GENERAL PRECAUTIONS 


















dust, vibration, and noise. 

CALIBRATIOM 

base oscillator contained in the analyzer is calibrated before 








































































(7) 


to select zero frequency span. Set sweep time 
to 500 [sec. Set the function generator output frequency to 
20 kHz. Adiust R83 so that 10 cycles of sine wave appear within 
the scale span on the display. 

R65 and R83. 




(8) 


readjusted, 












(1) 


(2) 


Adju 


(b) 


(c) 

(d) 
Adji 
(a) 


(b) 


(c) 

(d) 

(e) 

(£) 


isting the MAG. amplifier for logarithmic display 
Check the voltage across the test point log mag and a GND 
test point with a digital voltmeter. Press SHIFT, IdB/DIV. 
to set the vertical scale to 1 dB/div. Adjust R3ir until 
the voltmeter reading (offset voltage of the first 
operation amp.) is less than 50 pV. 

Press SHIFT, lOdB/DIV. to set the vertical to 10 dB/div. 
Check the voltage across the test point MAG and GHD (test 
point). Set standard DC output to 2.5 V. Adjust R134 
until the voltage is 2.5 V ±5 mV. 

Set standard DC output to 0.000 V. Adjust R130 until the 
voltmeter reading is 5.000 V ±5 mV. 

Repeat steps (b) and (c) several times, 
isting the MAG. amplifier for phase display 
Set the output of standard DC to 0.000 V. Disconnect it 
from the log test point and reconnect it to the phase test 

Press D . | ^ [l ' II ° j | g [ and [ S | , then use 
the DATA knob to set the vertical scale to 20 ns/div. 

Check the voltage across the offset test point and GND 
(test point) (offset voltage of the first operation anp.). 
Adjust R315 until the offset voltage is less than 50 uV. 
Check the voltage at the test point MAG to GND. Adjust 
R164 until the voltage is +2.500 V ±5 mV. 

Set the standard DC output to +400 mV, and adjust R158 
until the voltmeter reads +5.100 V ±5 mV. 

Set the output of standard DC to -400 mV, and verify that 
the voltmeter reading is -0.100 V +5 mV. 

Press j PHASt j to select 8°/div. Set the standard DC output 
to +400 mV. Adjust R156 until the voltmeter reads +4.750 V 


±5 mV. 

(g) Use the DATA knob to select 20°/div. Set the standard DC 
output to +1.000 V. Adjust R147 until the voltmeter reads 
+4.750 V ± 5 mV. 
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function generator across LOG and GNI 
(b) Press Q.C^CniEZIllZOjj 
to 1.5 Set the functioa generatoi 
2 Vp-p, with DC offset of 1.3 V. 
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the 


OUT. connector 


the INPUT-] 


(f) Connect 

display the CAL. OUT. signal response. Adjust C375 until a 
smooth and straight response trace is obtained. 


Adjust so the signal response 
is smooth and free of ripples. 



(g) Update the panel setup on the instrument as follows: 

OOQ 

dmma 

@CZ]CZ][Zl[§ 

n. 

(h) Adjust the CAL control on the front panel of the analyzer 
until the level readout identified by the marker is exactly 
-20.0 dBm. 

(i) Press MKR OFF, and adjust C363 until the signal response 
peak is positioned on the horizontal scale at -20 dBm. 
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□ -1 - 


EDmn: 


(b) Analog sweep mode is selected instead of digital sweep mode 
when the step down switch is pressed. The signal response 
trace will he verticary displaced slightly when the sweep 
mode is switched from digital to analog. Adjust R174 until 
the trace is repositioned to its original position. 

(c) Set the POWER switch to STANDBY. Mount the analog I/O 
board in its original slot (without extension card), then 


A-D Converter Board Adjustment (Board: BGP-010I87) 

(Circuit diagram No. 13) 



(4) Press | | [ [ , to select sample detection mode. Adjust R177 

until the voltage at TP-4 is +5.000 V ±1 mV. 

(5) Press [ | | | p to select positive peak detection mode. 

Adjust R178 until the voltage at TP-4 is +5.000 V +1 mV. 

(6) Press | | | | « to select negative peak detection mode. 

Adjust R176 until the voltage at TP-4 is +5.000 V +1 mV. 

(7) Set the standard DC output to 0.000 V. Set the reference level 
to 0 dBm. Press MARBER, and adjust R179 until the marker 
reading is -100.0 dBm +1.0 dBm. 

(8) Set standard DC output to +5.000 V. Adjust R180 until the 
marker reading is 0.0 dBm +0.1 dBm. Repeat steps (7) and (8) 














Fig. 11-24 


3.33 


tuning 


(b) 


(c) 


Set resolution bandwidth to 100 IcHz. Adjust L672 until the 
signal response peak on the second spectrum analyzer is 
3.333 MHz. 




resolution bandwidth to 300 kHz. 


Use the observed signal response peak as a reference. 


adjust R145 until the signal response peak comes to the 
reference level (within +0.1 dB). 

(d) Set the tracking generator output connected to the LOG IN 
terminal) to -10 dB. Set resolution bandwidth to 100 kHz. 
Connect the second spectrtim analyzer to K213. Adjust L679 
until the peak signal response observed on the second 
analyzer is positioned at 3.333 MHz. 


resolution bandwidth to 


300 kHz. Then reduce it to 100 kHz, adjusting S212 until 
the peak level matches the peak level obtained at a 300 kHz 
resolution bandwidth (within +0.1 dB). 
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IF Filter Adjustment (MEP-338) 

(Board and circuit diagram Nos. 

IF-1 BLP-010229. Nos. 25, 26 

IF-2 BLP-0I0230, Nos. 27, 28, 29) 

Instruments required: * Spectrum analyzer with tracking generator 

* High impedance probe 

* Function generator (time base frequency 
accuracy lO"^) 

* External attenuator (0-100 dB in 10 dB steps) 

(0-10 dB in 1 dB steps) 

(1) Set the POWER switch to STANDBY. Remove the IF FILTER block 
(MEP338) from the chassis. Set the POWER switch to ON again. 

(2) Connect the tracking generator output of the external spectrum 
analyzer to the IF-1 input on the IF block. Set the tracking 
generator output level at about -20 dBm. Connect the output of 
the IF-1 block to the input of the external spectrum analyzer. 

















(c) Observe the output of the ir-2 block with the second 

spectrum analyzer. Adjust C420 until the filter response 
is symmetrical. Adjust C424 until the frequency at the 
signal response peak is 3.33333 MHz. 

(6) IF-2 block crystal filter 7 Hz adjustment 

(a) PressQQ Q- to set the resolution bandwidth to 
7 Hz. Apply the function generator output to the input of 
the IF-1 block. Set up the function generator output for a 
sine 3.333333 MHz sine wave and -20 dSm output level. . 

(b) Connect the spectrum analyzer to the output of the IF-2 
block, and adjust C702, C696, and C681 until the maximum 
output signal level is attained. 

(c) Mount the shield case cover on the IF-2 block. 

(7) IF 10 dB Step Amplifier adjustment 

(a) Press ! ~ll I I I to clear the correction value setup 
for the Error Correction Routine. Apply the tracking 
generator output of the second spectrum analyzer to the 
input to of IF-1 block via external attenuators (with 10 dB 
and 1 dB steps in series). Set the I.G. output level at 
around -10 dBm. Connect the spectrum analyzer to the 
output of the lF-2 block to observe its output signal 
response. 
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m 

1^9 

1 


■ 


■ 

10 dB STEP _ 

ATT. 

X — 

1 __ 

_J l_ 1 dB STEP 

-- 1 IF-2 Output 


MEP338 


r-^ 


Fig. 11-29 Step amplifier adjustment 

(b) Set both attenuators to 0 dS, and update the panel setup for 

the TR4172 as follows:_ 

OCDmCE).[l] 

OCDEi 

(IF step aig>lifier check 10 dB mode) 

(c) Pressing [ O | will select STEP AMP gain of 0 dB, and 
pressing Q;] will select STEP AMP gain of 10 dB. During 
this mode, keys | o [ . to | 5 | select step anqjlifier gains 
from 0 dB to 50 dB respectively at 10 dB steps, however, 
the active function area readout does not change. 
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@czim[l] 

amlY] 

O0 


(c) 


(d) 


(e) 


Press PEAK SEARCH, then adjust R273 until the marker 
readout is within +180 +0.4°. Press PEAK SEARCH again to 
confirm the readout. 

Press I II I , then adjust S265 until the marker 
readout is within -180 ^.4°. Press | || | again to 

confirm the readout. 



within the horizontal scale span on the TK4172. To shift 


the signal trace in the horizontal direction, press 















































the digital voltmeter across the test point TP RF CAL on 
the ATT I/O board and the chassis ground. 

(2) Turn the CAL. control on the front of the TR4172 completely 
counterclockwise. Turn R96 on the board completely 
counterclockwise to minimize the gain. Press 
select zero frequency span. 

(3) Adjust R167 until the voltmeter reading is 2.0 V +0.1 V. 

(4) Connect tbe TR4172 tracking generator output to its RF input 
using a cable having a flat frequency response. Set up the 
TR4172 as follows: 

□ 

on 
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connectors should be as they were during adjustment. Set 
the POWER switch to ON again. 


Note: Before changing connections of jumpers, set the POWER swtich to 
STANDBY. 
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(b) Change the jumper connection for J192 (on the YIG 
Oscillator I/O board) to (2)-(3). Adjust R99 on the same 
board until the voltage across TP-6 (OID) and TP-4 is 
0.00 V ±0.03 mV. 

(c) Change the jumper connection for J192 into (1)-(2). Adjust 
R100 until the voltage across TP-6 (OTO) and TP-4 is 
10.000 V ±3 mV. 

(2) Offset null adjustment for YIG Driver board 

(a) Change the jungier connection for J131 (on the YIG 
Oscillator Driver board) into (2)-(3). Adjust R46 on the 
same board until the voltage across TP-4 (GND) and TP-2 is 
0.00 V ±0.03 mV. 

(b) Change the jumper connection for J132 (on the YIG 
Oscillator Driver board) to (2)-(3). Adjust R53 on the 
same board until the voltage across TP-5 (GND) and TP-3 is 
0.00 V ±0.03 mV. 

(c) Return the jumper connections for J131 and J132 to (1)-(2). 

(3) YTO Main Tune adjustment 

(a) Prepare TR4172 as follows: 

□ 

□ □[¥]□■ cn CD cdqO 


(b) Adjust R95 on the YIG Oscillator I/O board until the 

voltage across TP-1 and TP-6 (GND) on the same board is 
-5.000 V ±3 mV. 


(c) 


(d) 


Check the YTO frequency with a frequency counter. 
Disconnect cable from the output of the 3.9 GHz LPF and 
connect the frequency counter to the output of the 3.9 GHz 
LPF section (MEP-35I). 


□ g] a-m CD m CD dJ 

to set st^FM to 2000. Press □ ng]Q‘ 

CD QD cm 13 
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(b) Set up the synthesized signal generator output for 500 MHz 
and a level of -10 dB, and couple it to the input of the 
TR4172. 

(c) Center R98 on the TIG Oscillator I/O board. 

(d) Adjust RlOl on the TIG Oscillator I/O board so the signal 
responses are positioned to the leftmost, center, and 
rightmost graticules on the screen as shown in the 
following figure. 

When R101 is adjusted, however, R86 and R92 on the 3rd 
Local I/O board also require adjustment. (See page 11-58) 









(b) Adjust R59 on the YIG Oscillator Driver board until each 
response of the 1 MHz signal is positioned at each 

vertical graticule on the screen. (See Figure 11-44.) The 
signal response on the screen can be shifted horizontally 
by pressing CENT. FREQ, key and then using the DATA knob. 
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Fig. 11-47 3rd local I/O adjustment (BGN-010221) 

(b) Connect the digital voltmeter across Ip-4 and TP-7 (GND). 
Adjust R97 until the voltmeter reads 10.000 V ±3 mV. 

(c) Set up the TR4172 as follows: 


□ □ gjDmmmczig] 
oodlo-sraEl 


(d) Check the voltage across TP-7 (GBD) and TP-I, TP-2, and 
IP-3. Adjust R90, R96. and R98 until the voltage at each 
test point is 5.000 V ±3 mV. 

Gain and offset adjustment for Sweep A (20 MHz VCO) Tune 
(a) While the TR4172 is set up as shown in paragraph (l)-(c). 


change Step 3RDA to 0, then 
, then using th 
the output voltage change at 
when Step 3RDA is changed fr 



2000 (by operat 
e DATA knob). 

J165 is witbii 
om 0 to 2000. 


Adjust R87 so 
n ±4.000 V 
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(b) Set Step 3RDA to 1000 (by pressing 


then using the DATA knob) • 

100 (by pre; 

DATA knob). Adjust R88 so the output v 
J165 is within ±20 mV when Step 3RDB. i 
to 100. 


>OQ[i]a-' 


agp change at 
changed from 0 


0 50 (by pressing OOSO" 


(c) Set Step 3RDB to 50 (by pressing |_ 

then using the DATA knob). Change Step 3RDC into 0 and 100 
(by pressing I || 1 ^ > using the DATA 

knob). Adjust R89 so the output voltage change at J165 is 
within ±2 mV when Step 3RDC is changed from 

(d) Set Step 3B0C t 
then using the DATA knob). At this time, Steps 3RDB and 
3RDA are set at 50 and 1000 respectively. Adjust R85 until 
the output voltage at J165 is 5.000 V +5 mV. 

(3) Gain and offset adjustment for Sweep B (2 MHz VCO) Tune 

(a) Set frequency span to 50 kHz. 

(b) Set Step 3RDA to 500, then 1500. Adjust R94 so the output 
voltage change at J166 is within ±4.000 V. 

(c) Set Step 3RDA to 1000. Set Step 3RI» to 0 then to 100. 
Adjust R93 so the output voltage change at J166 is within 
±40 mV when Step 3RDB is changed from 0 to 100.. 

(d) Set Step 3BDB to 50. Set Step 3EDC to 0, then to 100. 
Adjust R95 so the output voltage change at J166 is within 


(e) Set Step 3EDC to 50. Step 3RDB and 3EDA are set at 50 and 
1000 respectively. Adjust R91 until the output voltage at 
J166 is 5.000 V +5 mV. 
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(2) Schmitt trigger sensitivity adjustment 

(a) Set up the TR4172 as follows: 

□ 


□ogjmcz] 

□□m 


(b) Disconnect the cable between the counter input A and TG 
ADX, then apply the function generator output to the 
counter input A. Set up the function generator output for 
a 100 kHz sine wave and -20 dBm output level. 

(c) Press O to count the input signal frequency to the 
counter. While gradually reducing the function generator 
output level adjust R75 until the maximum counter 
sensitivity (at which the counter readout does not flicker) 
is obtained. 

(e) Set the POWER switch to STASDBY. Return the Counter 

section into its original position in the chassis, then 
reset the POWER switch to OH. 


















(3) Third local amplifier (176.3 MHz) adjustment 

Using the external spectrum analyzer with the high impedance 
probe, observe the signal response at the L415 center tap. 
Adjust C304 until the maximum observed signal level (at 
approximately 176 MHz) is attained. 

(4) Second IF B.P.F. (206 MHz) adjustment 

(a) Fine tune level deviation is adjusted by adjusting this 
filter. Set up the TR4172 as follows: 

Connect the TRACKING GENERATOR OUTPUT to INPUT-1, then 
press as follows: 

□ 

d] 

oora 

□QD 



(b) Adjust C292, C293, C294, C295, C296, and C297 so the ripple 
is less than 0.3 dBp-p, being careful to keep the symmetry 
of the signal response and its level as high as possible 
(see the following figure). 
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<d) Using the external spectrum analyzer with the high 
impedance probe, observe the signal response at the 
connection between C355 and C356. Press 
Q ■>, then use the DATA knob to change 
setting. Adjust C342, C343, and C344 so the observed 
30 MHz (three stage) B.P.F. response has a 1 MHz 0.5 dB 
bandwidth and a maximum level of about 30.00 MHz is 
attained. (See Figure 11-55.) Step FM will change in 
2 kHz steps. If a smaller frequency stepping is desired. 











































□ 

[§czim[l] 

03 

(d) Connect a power meter directly to tbe TRACKING GENERATOR 
OUTPUT connector on tbe TR4172 to check tbe T.G. output 
level. Adjust R55 in tbe Tracking Generator-1 block until 
tbe T.G. output level is -10 dBm ±0.1 dB. 

11-6-9. 3rd Local Block Adjustment {MEP-347 circuit diagram No. 58) 


Board and circuit diagram Nos. 2 MHz VCO BLC-010102 No. 52 

39 MHz Mixer BLC-010100 No. 50 
3rd local PLL BLC-010103 No. 63 
23 MHz VCO BLC-010101 No. 61 
176 MHz Mixer BLC-010099 No. 59 










































































































Adjustment (MEP-348 










( 1 ) 


100/101 MHz OSC PLL adjustment 

(a) Remove the shield case cover from the 100/101 MHz OSC PLL 
block. Dsing the external spectrum analyzer with a high 
impedance probe attached, observe the signal response at 
the Q12 collector on the board. Set up the external 
analyzer for center frequency of 35 MHz. 

(b) Set up the TB4172 as follows: 


□ 

@cz]m[I] 


(c) Check the 35 MHz signal level with the external analyzer, 
and adjust L131, L132, and L133 until the maximum signal 
level is attained. 

(d) Observe the signal response at the Q14 collector with the 
external analyzer. At this time, set up the external 
analyzer for a center frequency of 105 MHz. Adjust L134, 
C96, and C98 until the maximum 105 MHz signal level is 
attained. 

(e) Remount the shield case over on the 100/101 MHz OSC PU* 
block. 
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Fig. 11-69 Locations of adjustments on the 100/101 MHz OSC. PLL 
(BLB-0t0120) 

(2) 100/101 MHz OSC adjustment 

(a) Remove the shield case cover from the 100/101 MHz OSC 
block. Set the POWER switch to STANDBY, disconnect the 
wiring from the 100/101 MHz PLL IN terminal, and connect 
the standard DC output to the terminal. Set the output to 
approx 9.7V 

(b) Set tbe POWER switch to ON, and set up the TR4172 as 
follows: 

[s]iz]cd1i] 

(101 MHz Oscillator oscillates) 




(c) Connect the external spectrum analyzer to J116 and observe 
the output signal response. Since the output at J116 is 
101 MHz in frequency and +23 dBm in level, use the input 
attenuator of the external attenuator to prevent input 


(d) Adjust C82, C87, and C88 until the 101 MHz signal level is 


(f) 

(g) 


(b) 




•[=]mm[i]“ 


oscilator. Verify that the difference in the output signal 
levels (at J116) at 100 and 101 MHz is no more than 1 dB. 

If the difference is more than 1 dB, adjust C82, C87, and 
C88 again. 

Set the POWER switch to STANDBY. Restore the original 
wiring to the 100/101 MHz PLL IN terminal and J116. 

Set the POWER switch to ON, and warm up the instrument for 
at least 10 minutes. Set up the TR4172 as in step (b) to 
activate the 101 MHz oscillator and phase lock. 

Check Che voltage across TP-1 and GND, and adjust X112 
until the the voltage is +3.5 V. 


(i) Press [T] I 9 || *« [ to activate the 100 MHz 

oscillator and phase lock. 

(j) Check the voltage across TP-1 and GND, and adjust XI11 to 
obtain +3.5 V 





















(a) Remove the shield case cover from the Analog phase detector 
and PLL filter block. Disconnect the wiring from the PLL 
OUT terminal on the PLL Filter board. 

(b) Using the external spectrum analyzer with a high impedance 

source on the Analog phase detector board. Update the 
panel setup for the TRAHZ: 

□ 

□a[l]o “ (YIG LOCK 2 OFF) 

□ OgjQ- (Tune FM Data (YIG I/O)) 

(c) Adjust the DATA knob to change Step FM setting, and observe 
the beat signal response with an oscilloscope. 

(d) Confirm that the YTO beat signal is ±0.6 V with the center 
voltage of 0 V. 
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V adjustment 
FM D/A adjustment 
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USING 


OUTPUT 


General 


This paragraph describes basic performance check proc 

TR4172 Spectrum Analyzer using the calibration and tr 

generator outputs of the Analyzer itself. 


Initialization 


Place the Analyzer in the ini 
state may also be entered by 


r-on default state. Th 
I—I key on the front p 


12-3-3. 


Calibration 









Connect the CAL. OUT. connector to the ISPUT-I connector (both 
on the RF section). Press □ □□» to initiste the 


which level differences between 


































specification: Less than ±3% when frequency span > 500kHz 
Less Chan ±5% wben frequency span £ 500kHz 
(t) While the instrument is in the initial state, set it up as 
follows: 


12 - 












(1) While the instrument is in the initial state, set it up as 
follows: 

Connect the CAL. OUT. connector to the INPUT-1 connector (both 
on the RF section), then enter the following data: 


@ci]mE][Z][|] 

@mci3czim[i] 

O 

(2) Use key and the DATA knob to position the marker to the 

peak of the CAL signal response. Read the marker frequency, 
and check to make sure that the readout is within the 
specification. The specification is: (center frequency 
accuracy) +(accuracy of frequency span between marker and 
center frequency), which is determined as 50 MHz ±(2000 MHz x 

+20 Hz) ±(1000 MHz - 50 MHz) x -}|o = 50 MHz ±48.5 MHz. 

_, Q T. C. CMTS 

(3) Next, press I | |° | to switch the marker in the T.G. 

(4) Position the marker to the peak of the CAL signal response. 
Read the marker frequency, and check to make sure that the 
readout is within the specification. The specification is the 
same as the center frequency accuracy, which is 50 MHz 
±(2000 MHz X +20 Hz) « 50 MHz ±20 MHz. 
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Specification: Master oscillator accuracy x readout frequency +2 

counts when counting a spectrum frequency whose level 
is more than 25 dB above the average noise level. 

(1) While Che insCruraenC is in the initial state, set it up as 

Connect Che CAL. OUT. connector to the INFUT-1 connector, then 
key in the following data: 



□ □ (Z]m[g 
D 

(2) Check to make sure that a marker frequency readout of 
50.00000 MHz is obtained on the display when a signal response 
of more than 25 dB above the average noise level is indicated 
by the marker. 

(3) press I 1 11 -dL I to set counter resolution to 

1 Hz. If the readout is 50.000000 MHz, jthe tuned amplifier 
operation is assumed to be normal. 
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Specification: Within +202 of each resolution bandwidth. 

(1) While the instrument is in the initial state, set it up as 
follows: 

Connect the CAL. ODT. connector to the INPUI-l connector, then 
type in the following: 


□ □□ 


(Executes the error correction 


@czDm[l] 


routine.) 


oa 

© 


(Stores the signal response trace.) 
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200 








(1) For the instrument with the QP Option, pr 




-- □ 

inatriment into the initial default state after the above 
resolution bandwidth check over 1 MHz through 10 Hz has been 
completed. Then set up the instrunent for the following: 
Connect the CAL. CUT. connector to the INPUT-1 connector, then 


OQB 

dlmmlll 


gczimmd] 
OOO" 


(QP MODE BW 120 kHz check) 

Store the wave form, (freeze the trace) 


(2) Now press I I to capture the signal respcsise peak. Then 

press □ and position the marker to the ^ « -6 dB point on 
one side of the peak. Press | | again and position the marker 

to the other -6 dB point on the opposite side of the peak, where 
A =0 dB. The delta marker readout at that time indicates the 

6 dB bandwidth. Verify that it is within the specification. 

(3) Similarly check the 9 kHz and 200 Hz bandwidths as well. The 
panel setup and optimum frequency spans for the 9 kHz and 
200 Hz bandwidth check are shown in the following: 
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• For 9 kHz bandnidth: 

(QP MODE BW 9 kHz) 



• For 200 Hz bandwidth: 

cziaciD- 


(QP MODE BW 200 Hz) 


If the QP mode bandwidth check mode is selected (e.g. by- 
pressing I II 11° 1 ° ) for the TR4172 Analyzer with no 

QP Option, the actual bandwidth won't be set up although 
message "QP BW CHECK" will be shown on the display. 

12-3-14. Resolution Bandwidth Selectivity (60/3 dB bandwidth ratio) 

Specification: Less than 10:1 at 1 MHz and 300 kHz. 

Less than 13:1 over 100 kHz to 10 Hz. 

(1) While the instrument is in the initial default state, set it up 
as follows: 
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CoEinect the CAL. GOT. connector to the INPUT-1 connector, then 
key in as follows: 


OOB (Executes the ei 

ScDmCil 

HcdII] 



s (Stores the signal response trace.) 

(2) Press □ and position the marker to ^ = -60 dB point on 
either side of the signal peak. Press I I ' again and 


reposition the marker to the other -60 dB point on the opposite 
side of the signal peak where 4 • 0 dB. The delta (d) marker 
frequency readout obtained at that time indicates the 60 dB 
bandwidth. Check to make sure that this bandwidth is less than 


(3) 


10 MHz (10:1). 

Check the select!vities at each frequency span, resoli 
bandwidth, and video bandwidth sequentially selected t 
I 1. 1° 1 . and P I keys. Table 12-4 shows resoli 


bandwldths, optimum frequency spans and video bandwi< 
corresponding selectivity specifications. 
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(3) 


Press MASTER..8ESET to return- tlM 
default.states then see It up a^ 
Connect the CAL. COT. connector 
key in the following! 

[I1CZ3CZ]® 


□m 

E1e][|] 


instrument.Into the. initial 

:o the INPUT-1 connector, then 
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(1) While the instrument is in the initial default condition, set 
it up as follows: 

Ccnnect the CAL. OUT. connector to the INPUT-1 connector, then 
key in as follows: 

gmmll] 

gcnmrng] 

□□m 

(Cuts off the routine that corrects the center frequency, 
for eacii sweep.) 

(2) Press QCP and wait for coe minute (12 sweep interval 
because a sweep time of 5 is selected in the above setup). 
Press I I again, which will show a frequency drift occurred 
in one adnuce, in the form of a delta (A) marker frequency. 
Cheek to make sure that the frequency drift is less than 

30 Ha/min. 


-3-lS. Noise Sideband 







+20 kHz and Af = +30 kHz apart from the carrier peak, from the 
delta marker readout. These levels are sideband noise levels. 
Check to make sure that they are less than -75 dB and -80 dB 
respectively. 
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2-3-20. Residual Respc 


Specification: Not more than -100 dBm (with input ATT set at 0 dB, 
and no input signal applied) 

(1) While the instrument is in the initial default state, set it up 
as follows: 


(2) 

(3) 


Egci][|] 


@cd|I] 


DCncZiCDg] 

SmcziEzilJ] 


Check again to make sure that no input signal or connector i 
coupled to the input of Che instruaent. 

Press ra . There after each time ra is pressed, the 


center frequency will increase 9.9 MHz steps. Check to make 
sure that no residual response with its level exceeding -100 dBm 
exists between 0 and 1800 MHz. 
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resolution BH of 1 




-85 dBm at resolutian BW of 300 kHz and video BW of 
1 Hz. 

-100 dBm at resolution BW of 10 MHz and video BW of 
1 Hz. 

-105 dBm at resolution BW of 3 kHz and video BW of 
1 Hz. 

-130 dBm at resolution BW of 10 Hz and video BW of 
1 Hz. 

(Center frequenc 7 > 1 MHz) 

(1) While the instrument is in the initial default state, set it up 
as follows: 

Connect the CAL. OUT. connector to the IHPDT-1 connector, then 
enter the following: 

□ □ □- (Executes the eirror correction routine.) 

Disconnect the CAL. OUT. signal cable and cable adapter from 
the IHPUT-l connector, then enter as follows: 
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TRACKIM6 








@czim[Z][Y 

rammczill 

OB 


(2) 


(3) 

(4) 


^□CZ] 

OOO" 


(Fine Tune flatness check mode) 


Next, change the reference level until the TG signal response 
is observed on Che display. 

-ssS to store the signal response. 
-OOOa to read the difference 
between the maximum and minimum levels of the TG signal 
response by means of be delta marker. Check Co make sure that 
the difference is less than 0.5 dB. 
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Specificatioa: Operating frequency 400 kHz to 1500 MHz 


[IlcEimmg] 


□ □ 


(Directly counts TG frequency.) 


(2) Check to make sure that the counter is normally counting, with 
its readout digits indicating constant numbers (except for the 
100 Hz digit which may be flickering). 


(with an allowance of IZ of the frequency span). 




3 MHz through 1500 MHz, and check to make sure that the 
r reading is identical to the center frequency readout 
an allowance of 1% of the frequency span) over the entir 
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(6) Now enter as follows: 

□□[Dcdczi 

(Counter Auto mode) 

[l]cDcnmm[|] 

(7) By slowly turning the DATA knob, sweep the center frequency 
from 1500 MHz through 1800 MHz, and check to make sure that the 
counter normally counts over the entire sweep span. 

12-3-24. Counter Operation (Local Frequency Counting) 

Specification: Should normally count each local frequency. 

(1) While the instrument is in the initial default state, set it up 
as follows: 

@[zimcD(^ 

OOSCD 

(2) Sequentially press numeric dat keys ( | O | through | 9 | ) to 
select the Cracking generator output and local frequency count 
modes. Check to make sure Chat the following specifications 
are satisfied in each of these modes: 

I o I : Count Point TG 

Directly counts the TG output frequency identified by 
the marker. The Counter reading is identical to the 
center frequency readout, with an allowance of IZ, 
[~T~| : Count Point 310 LO 23M VCO 

Shows the output frequency of the 3rd local VCO 
(23 MHz). The counter operation is assumed to be 
normal if all the digits other than the LSD (which 
may be flickering) give a constant frequency readout 
over 22 to 24 MHz. 
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(Z] = 


m' 


[Z]= 


ci:« 


m= 


m- 


COUHT POIST 3ID LO 2M VCO 

Shows the output frequency of the 3rd local VCO 
(2 MHz). The counter operation is assumed to be 
normal if all the digits other than LSD give a 
constant readout over 0.9 to 1.1 MHz. 

COUNT POIKT TG 200 M IF 

Shows 0 MHz as this mode is currently not used. 

COUNT POINT 1ST LO IF 

Shows the IF frequency for the 1st local oscillator. 

It normally indicates a frequency below 50 MHz. When 
Che frequency span setting is 500 kHz or below, the 
counter will show a frequency with no fractional part. 
COUNT POINT 2ND LO 204M 

Shows the IF frequency for the 2nd local oscillator. 
The counter operation is assumed to be normal if all 
the digits other than the LSD give a constant 
frequency readout at around 204 MHz. 

COUNT POINT 310 LO 153 M 

Shows the 3rd local oscillator output of 153 MHz. 

The counter operaden is assumed to be normal if all 
the digits other than the LSD give a constant 
frequency readout at around 153.3 MHz. 

COUNT POINT 4TH LO 33 M 

Shows the 4th local oscillator output of 33 MHz. The 
counter operation is assumed to be normal if all the 
digits other than the LSD give a constant frequency 
readout at around 33.3 MHz. 

COUNT POINT 1ST LO 

Shows the 1st local oscillator output frequency. It 
is not a direct count but a value determined from the 
1st IF frequency. The counter operation is assumed 
to be normal if all digits above the 1 MHz order give 
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[V]: 


CODHT POIHT ADTO 


Normally counts the TG output frequency identified by 
the marker. In the frequency ranges which are beyond 
the counting capability of the counter (0-400 kHs and 
1500-1800 MHz), the marker frequency is determined 
from each local freqjiency. The counter reading is 
the same as the center frequency readout, with an 
allowance of IZ. 


12-3-25. 


Analog Sweep 


Specification: Error on the vertical axis: +0.2 div. or less when 

Error on the horizontal axis: 0-0.5 div. at zero 
frequency span. 

(1) While the instrument is in the initial default state, set it up 
as follows: 


(2) 


gczimgl 
acnmd] 
□CD mg 
O® 

El 


(An UNCAL message will be shown; 
Ignore it.) 


0 switch between 


analog sweep (10 ms) and digital sweep (20 ms). 

(3) Check to make sure that the positional departure between the 
analog and digital traces is within the specification along 
both vertical and horizontal axes. 


- 37 






—^ 1 — Horizontal error 

Fig. 12-20 Analog Digital Sweep Switching Error 

12-3-26. Reference Level Variable Range 

Specification! Should be variable over 4 dB p-p or more. 

(1) While the instrument is in the initial default state, set it up 
as follows! 

Connect Che CAL. COT. connector to the IWPUT-1 connector, and 
enter as follows! 


gmmlYI 

gmmmg) 





PBDGRAMMING SUPPORT.) 
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(3) Each division of the horizontal scale is assigned 1 ms as the 
sweep time is 10 ms. Since the 1 kHz signal has a period of 
1 ms, the peaks or dips of the signal envelope should match 
each graticule on the screen. Visually check this point. The 
allowable deviation from the graticule is 0.5 div. 

When using a stop watch: 

(1) While the instrument is in the initial default state, set it up 

DGDCI](Z][|] 

(2) Use the stop watch to measure the time required for a bright 
dot to sweep all the way from the leftmost to the rightmost 
graticule on the screen. Set the sweep time to 100 s, and 
check to make sure that the actual sweep time is 100 +5 s. 

12-4-2. Scan Trigger 

Specification: Internal, Line, External, Video, Single 

Video: Trigger point should be able to be variable 
over 1 division of the scale. 

Single: Only one sweep should be triggered each time 
the key is operated. 

Scquired instrument: Signal generator capable of frequency 
modulation. 

(1) Miile the instrument is in the initial default state, set it up 
as follows: 

Dmmg] 

(2) Press 1° 1 ' to select the Line Trigger mode. The flashing 

frequency of the SWEEP DID. lamp will be lowered to indicate 
that the Line Trigger mode is selected. 

(3) Next, press Q to select the External Trigger mode. Check 
to make sure that sweep is triggered each time the rear EXT. 
TRIG, connector is grounded (coupled with an earth potential) . 
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(5) Hhile the instrument is in the initial default state, set it up 

[^GDCEiczimm® 
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(1) Miile the instrument is in the initial default state, set it up 

gmczDizDmd] 

gmmmmU] 

□°(!3 
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(2) Since the marker is located in the center of the scale, the 
marker frequency readout directly indicates the center 
frequency. Confirm that the readout is within 1000 MHz ±10 MHz 
The center frequency accuracy with broad frequency span setting 
can be known with the just described procedure. However, this 
technique (in which the internal counter is used for frequency 
measurement) is not adequate for measurement a frequency span 
setting of less than 10 kHz, where measurement is affected by 
tracking error of the tracking generator. 

(3) If the synthesized signal generator has a reference time-base 
input, apply the REF, signal output from the INT. STD. OUT PUT 
connector ( J4) of the instrument to this input, then press f~ I 
I ll ^~] (IMT. STD OUTPUT ON), and set up the SO output as“'" 

follows. If the SG has no reference input, it may be used so 
far as its output frequency accuracy is 5 x 10 ® or less. 

Output frequency: 1000 MHz 
Output level: -20 dBm 

(4) Connect the SG output to the input of the instrument. 




















Qczim[l] 

@CZ]CEl[|] 

ncDcomtl] 

□H 

(2) Apply a synthesized SG output of 50 MHz, 0 dBm to the input of 
the analyzer via an external attenuator. Set the attenuator to 
0 dB attenuation. While slightly adjusting the SG output, 
position the signal response peak on the display to the top 
graticule. 



(3) Ii 















Fig. 12-28 Vertical scale linearity check 

For accurate level identification, it is recommend to use 
Q key each time the attenuation is increaseds. 

(4) Then press to select a vertical scale factor of 

1 dB/div. Set the external attenuator to 0 dB attenuation, 
then position the signal response peak to the top graticule on 
the display. 

(5) While increasing the attenuation of the external attenuator by 
1 dB steps, confirm that each 1 dB (1 div.) increase in 
attenuation causes the signal peak to be lowered one division 
(1 dB) with an error of +0.2 dB M.2 div.) each time. 

(6) Update the instrument setup as follows in temperature 20 C to 
30OC: 

Dmci][|] 

@mcz]cz:m[|] 



□mmgl 

□H 
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Lty (li 


Specification: Within +3Z of the reference level 
Required instruments: Signal generator: 

External attenuator covering 0 dB to 11 dB at 
1 dB steps 

(1) While the instrument is in the initial default state, set it up 
as follows: 


@ci]m[|] 


os 

(2) Apply as SG output of 50 MHz, 0 dBm to the input of the 
analyzer via an external attenuator. Set the external 
attenuator to 0 dB attenuation. While adjusting the SG output 
level, position the input signal response peak to the top 
graticule. 

(3) Press 1 1 and record the marker readout for the signal peak 



(4) Next, set the attenuator to 6 dB attenuation (1/2 on the linear 
scale). Press Q. and record the marker readout for the 
signal peak as "h" mV. 

(5) Determine the ratio of a half of "a” (mV) to "b" (mV) in 
percentage, and confirm that the ratio is within the 
specification (2b/a x 100 = between 97% to 103%). 


BCDCIDCDgl 











(1) While the instrument is in the initial default state, set it up 
as follows: 

EDCZ]CD[|] 

gmQCDmIT] 

i^rnrrip^ 

QCnmg 

(2) Apply an SG output of 50.5 MHz, 0 dBm to the input of the 
analyzer via an external attenuator. 

(3) Set the external attenuator to 0 dB attenuation. Press | [ 

to read the peak level of the signal response. Adjust the SG 
output level until the peak readout is 0.0 dBm. 
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12-4-7. Frequency Response 


Specification: 


2 dB p-p over 50 Hz to 1 GHz 

3 dB p—p over 50 Hz to 1.8 GHz 

Within +0.7 dB over 400 kHz to 1.8 GHz after erro 


Required instrument: Signal generator 

CATION: The frequency response of the signal generator itself 

causes a measurement error. Before using the generator- 
calibrate it by measuring the levels of major frequency 
points with a power meter. 

(1) While the instrument is in the initial default state, set i 
as follows: 


OOQ- 



OS 

(2) Apply an SG output of 50 Hz, -10 dBm to the input of the 
analyzer. Adjust the REF. level until the signal response 
positioned in the center of the vertical scale. 

(3) Then press to enter the A Max Hold state. SI 

sweep the SG output frequency from 50 Hr through 1 kHz to s 
the frequency response in memory. 

(4) Press saa to store the frequency response in 
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(5) Update the setup for the instrument as follows: 

© 

[§czim(l] 

(6) Press □ ED to enter the A Max Hold state. Slowly sweep 
the SG output frequency from 1 kHz through 20 kHz to store the 
frequency response in this range. 

(7) Press 1*^ I to store the frequency response over 1 kHz 

to 20 kHz into memory A. The signal trace is blanked. 

(8) Update the setup as follows: 

© 

gmczimd] 

(9) Press | | to select the B Max Hold state. Slowly 

sweep the SG output frequency from 20 kHz through 500 kHz to 
store the frequency response. 

(10) The press | | to store the frequency response over 20 to 

500 kHz into memory B', 

(11) Now update the setup as follows: 


S 



[=|GDm[l] 

(12) Press I I | to select the B Max Hold state. Slowly 

sweep the SG output frequency from 500 kHz through 10 MHz to 
store the frequency response between these frequencies. 
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(13) Pres 


the frequency respons 


500 kHz 


ss E- store 


10 MHz into memory B. 

(14) Operation of S, Q.and Q will show the frequency 
response over 50 Hz through 10 MHz on the display. Record the 
maximum and minimum levels in the frequency response. 

(15) Update the setup as follows: 


□S 

□n 

St] 


[§]ecz]egd[Y| 

(16) Press □E to select the A Max Hold state. Slowly 
sweep the SG output frequency from 10 MHz through 1800 MHz to 
store the frequency response. 

(17) Superia^ose the previous recorded frequency response between 
50 Hz and 10 M& over the last one (between 10 and 1800 MHz), 
to make sure that the peak and dip of the frequency response is 
less than 2 dB p-p over 50 Hz to 1000 MHz. Also confirm that 
the frequency response error is less than 3 dB p-p over 50 Hz 
to 1800 MHz. 
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Fig. 12-33 2nd harmonic distortion check setup 


(1) While the instrxjment is in the initial default state, set it up 


(Frequency of the Low distortion oscillator) 


lllmmID 


(2) Apply a -10 dBm signal from the low-distortion oscillator t 


■□SO 


B below the fundamental component 


level (less than -45 dB when t 
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provided at its output to elimiaate the 2nd harmonic 
distortion may be used instead of the low-distortion 
oscillator (with a 2nd harmonic distortion level of less 
than -70 dB). If the former type of signal generator is 
used, set the level at the input terminal to -10 dBm after 
the signal passes through the low-pass filter and input 
cable. 

12-4-9. Spurious Response (Two signal distortion) 

Specification: Less than -50 dB for two signals of -10 dBm with 
separation greater than S MHz 
Less than -45 dB for two signals of -10 dBm with 
separation less than 5 MHz 

Required instruments: Tvo signal generators 

Isolated power splitter 

(1) While the instrument is in the initial default state, set it up 
as follows: 


gmmd] 

Qmli] 

QCDCZimg] 

SmcDls] 
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(4) Update the panel setup on the instrument as follows, and check 
to make sure that the two-signal distortion level is within the 
specification when the difference in the two signal frequencies 
is 50 kHz: (Fig. 12-36) 

edcz][Y] 

gmmg] 

crag) 

sag 

Output frequency of SGI: 199.975 MHz 
Output frequency of SG2: 200.025 MHz 


Specification: Less than 1 dB at an input level of 0 dBm with the 

Required instrument: • Signal generator 

* External attenuator covering 0 to 110 dB at 
10 dB steps. 
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[ICEICZ]® 

[zjczimmd) 

am[i] 

gcDmll] 

OQ 







(2) Apply an SG output of 50 MHz, 0 dBm to the input of the 
analyzer via the external attenuator. Set the external 
attenuator to 10 dB of attenuation. Press □to read the 
marker readout for the input signal level (-10 dB). 

(3) Set the external attenuator to 0 dB of attenuation and apply an 

input signal level of 0 dBm to the analyzer. Press 
[^CZ][f] “snal level. 

(4) Add 10 dB to the marker readout of the above (2) to assume a 
level without a gain compression. Compare this level with the 
level readout obtained when an input signal of 0 dBm is applied 
to the analyzer's input, to check that the gain compression is 
less than 1 dB. 


12-4-11. Input Attenuator Switching Accuracy 


Specification: Less than +0.5 dB at 50 MHz over 0 to 50 dB 
Required instruments: * Signal generator 

• External attenuator of 10 dB stepping 
(1) While the instrument is in the initial default state, set it up 


[5]mm[l] 


□CDmmg] 

SmU] 


□ CEl 
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(1) While the instrument is in the initial default condition, set 
it up as follows: 


@CZ]CI][|] 

gmCDCZDg] 
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follows; 

(sJmcDcziC 

□mmil] 

0°i3 

(2) Use the output level at 50 MHz as a reference. 
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[sjcDmE 

gmmczig] 

Emu ^ 



(2) Next, 


signal response is positioned 
scale. Nse this signal level 


lob until the T.G. output 
the center of the vertical 
a reference for the following 


(3) Press | || Ol ° ij"'^ j 

10 dB. Set the external attenuator to 4C 
then signal level is within ±5 divisions 
to the reference level obtained just abo\ 


IB. Verify that the 
).5 dB) with respect 
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(1) While the instruitent is in the initial default condition, 
it up as follows: 

CD 

□cnmd] 

(2) Apply the T.G. output to the input of a spectrum analyzer 



























fallows: 


□mcD 



(2) Adjust the front control named T.6. FSEQ. ADJ. to make sure 
that the peak of the T.G. output level can be obtained on the 

(3) Update the panel setup as follows: 

O 

(T.G. count mode) 


(4) Ckjuttt the T.G. output frequency and verify that the frequency 
drifts, 1 and 10 minutes later are both within the 
specification. 
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TBACKING GENERATOR OUTPUT 


























( 1 ) 


(2) 

(3) 


cation: Within +3Z at frequency span of 10 MHz, 40 deg./div. 
(20°C to 30°C) 

After verifying G.D. offset fine, proceed with this check. 


to 40 d eg./d] 


:ss g,then 


id just the DATA knob 


^ I to obtain group delaj 
e the waveform. 


to set G.D. offset to "400". 
lisplay, then press ED 
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Test item 

Specifications 

Date 

T.G. 

perfor- 

36 

T6 output: 
spurious 

Higher harmonics 

Less than -20 dB 


Non- 

400 kHz- 
1500 MHz 

Less than -30 dB 


1500 MHz- 
1800 MHz 

Less than -25 dB 


Non- 

harmon¬ 

ics 

400 kHz- 
1800 MHz 

Less than -30 dB 


37 

TG freq. 
tracking 
(drift) 

In 1 min 

Less than 30 Hr 


In 10 min 

Uss than 300 Hz 


38 

TG signal 

0-1500 MHz 

Uss than 
-100 dBm 


0-1800 MHz 



Phase, 

39 

Phase display In each display 
range accuracy range 

Within +180 
+5 deg. 



Phase offset variable range 

+250 deg. 


41, 

Group delay offset variable 

More than 

3600 deg. 


42 

Group delay offset variable 

Within 50.6 
+2.5 deg. 


43 

display range 
accuracy 

At freq. span of 
10 MHz with 

40 deg/d iv. 

Within +3Z 


44 

Phase 

stability 

Freq. span 

10 MHz, 

Resolution BH 

100 kHz, 

Video BH 30 kHz, 
and within 100 ms 

0.1 deg. p-p 


45 

Supply 

voltage 

For 100 Vac 

+10Z 


For 240 Vac 

+4Z, -lOZ 









MFMO ^ 












Signal 

Frequency range: 10 - 500 MHz 

Output level: +10 to -30 dBm 

Output impedance: 50 £2 


2 

Frequency 

Frequency range: 10 MHz - 4 GHz 

Output level: -20 dBm 

stability: 2 x Ifl-S/day 

TR5211A 

(ADVANTEST) 


Digital 

Measurable range: 0 to + 1000 V 
Accuracy: +0.1% 

Input impedance: 10 MQ 

TR6841 

(ADVANTEST) 

~4 

DC high 
voltage 

Measurable range: -3 to +12 kV 

TR1U6 

(ADVANTEST) 

~i 

analyzer 

Frequency range: 100 kHz to 4 GHz 

Sensitivity: -120 dBm 

Resolution: 30 Hz to 300 kHz 

TR4U0/4111A 

(ADVANTEST) 


FET probe 

Measurable range: DC to 500 MHz 

P6202 

(Tektronix) 
















(1) The following troubleshooting procedures is designed for the 
have considerable skill and experience in servicing the spectrum 

(2) The local line voltage at which the instrument should be 
operated is 100/120/220 Vac ±10% or 240 Vac ±4%, -10% (50 or 60 

(3) The power cable has a 3-pronged plug; the middle prong is 
ground. If a 2-pronged adapter is used for power connection, 
connect the ground lead of the adapter or the GND terminal on 
the rear of the instrument to ground. 

(4) The troubleshooting site should be free from excessive dust, 

(5) When accessing internal parts of the instrument, be sure to set 
the POWER switch to STANDBY. The instrument power should also 
be switched off whenever its PC board assembly is plugged in or 
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REMOVING/ MOUNTING 




















INTENSITY, 
off the foior 










































































13-3-; 


from the RF Sec 


(1) RF Power board (BLF-O10370) 

Pull out the power supply output cable from RF power board, then 
remove the five retention screws shown in Figure 14-11. Next, 

from side A of the board. 

(2) Attenuator I/O (BGN-010220), YIG Oscillator I/O (BGN-010219), 
and 3rd LOCAL 1/0 (BGN-010221) boards 

Remove the board holder (shown in Figure 13-8) by removing the 
two retention screws shown in Figure 13-9, then pull out the 
pertinent boards. Remount the boards in the same slot via the 
Extension Card as needed. 

(3) MEP-340 (SUB-PANEL block) 

Referring to the assembly illustration, remove the main panel 
together with the front subpanel. When checking the RF or TG 
attenuator, remove the SUB-PANEL block to enable access to these 
attenuator by removing the nine block retention screws, six of 
which are shown in Figures 13-9 and 13-10, while the remaining 
three are located on the bottom of the RF section . If RF or TG 
ATT is defective, replace the attenuators with normal unit. 

(4) MEP-341 (YIG OSCILLATOR block) 

After disconnecting all cables from the block, remove the five 
block retention screws. If the YIG OSC (DXY-000498), Coupler 
(RHB-000006), or POWER AMP (SNA-CGB204000-1) is defective, 

(5) MEP-342 (STANDARD block) 

When removing the STANDARD block, remove the four retention 
screws. For troubleshooting, remove the top cover from the 
block by removing the retention screws. 

(6) MEP-343 (1st MIXER block) 

When removing the 1st MIXER block, disconnect the power supply 
and all other cables from the block, then remove the two block 

from the block shown in Figure 13-8. The 1st MIXER block can be 
separated from the Interface section by removing Che four 
retention screws shown in Figure 13-11. If the Interface unit 
is found to be defective, it should be replaced with normal unit. 
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Screws retaining ME 
Fig. 13-9 : 









?-346 (TRACKING GENERATOR block) 

ferring to the assembly drawing, remove the two rear feet on 
a left and side plate, then remove the four retention screws 
own in Figure 13-10. For troubleshooting, remove the top 




CONTENTS OF TROUBLESHOOTING FLOWCHART 


Page 

CHART 1 Main Diagnostics Flowchart. 13-19 

CHART 2 RF Section Power Supply . 13-21 

CHART 3 DISPLAY Section Power Supply.13-24 

CHART 4 CPU.13-28 

CHARTS WATT. 13-29 

CHART 6 ROMl .13-29 

CHART 7 LED.13-30 

CHART 8 Error Diagnostics.13-31 

CHART 9 CPU RAM .13-33 

CHART 10 CPU RAM .13-34 

CHART 11 Memory ROM.13-35 

CHART 12 Overiay ROM Chip Select.13-36 

CHART 13 Memory RAM.13-37 

CHART 14 Key Controller.13-37 

CHART 15 Key Chip Select.13-38 

CHART 16 Timer WR/RD .13-39 

CHART 17 Timer Chip Select.13-39 

CHART 18 I/O & GPIB Data Bus.13-40 

CHART 19 Timer End .13-41 

CHART 20 Display Control RAM.13-42 

CHART 21 ‘CSJOB.13-43 

CHART 22 *WR2.13-43 

CHART 23 Display Control RAM Address.13-44 

CHART 24 D-A RAM.13-45 

CHART 25 D-A Converter ICl.13-46 

CHART 26 D-A Converter IC2.13-47 

CHART 27 D-A Converter IC3,IC4.13-47 

CHART 28 I/O & GPIB *CSMK1.13^8 

CHART 29 I/O & GPIB’CSDAI .13^9 

CHART 30 I/O & GPIB DAO thru DA9 .13^9 

CHART 31 I/O & GPIB *CSM1 .13-50 

CHART 32 I/O & GPIB DAO thru DA9 (AO = I).13-50 

CHART 33 I/O & GPIB ‘LATCH.13-50 

CHART 34 I/O & GPIB‘CSDA2.13-50 

CHART 35 I/O & GPIB *WR2 .13-51 

CHART 36 I/O ‘GPIB ‘CSDA3.13-51 

CHART 3 7 A/D Latch WR/RD.13-51 

CHART 38 I/O & GPIB ‘CSAD.13-52 

CHART 39 I/O & GPIB ‘CWR & ‘CRD.13-52 


13 - 16 






























Page 

CHART 40 IF Latch WR/RD.13-53 

CHART 41 I/O & GPIB *CSIF.13-54 

CHART 42 Control Address. 13-54 

CHART 43 Control Data Bus WR.13-55 

CHART 44 Control Data Bus RD.13-55 

CHART 45 Ramp Latch WR/RD .13-56 

CHART 46 ATT I/O Latch.13-57 

CHART 47 I/O & GPIB *CS I/O.13-57 

CHART 48 IC28 Output.13-58 

CHART 49 IC29 Output.13-58 

CHART 50 Interrupt .13-59 

CHART 51 High Voltage .13-60 

CHART 52 Display Control.13-61 

CHART 53 Analog I/O Mag. Amp.13-63 

CHART 5 4 Analog I/O Ramp Gen./Une Gen.13-64 

CHART 55 A-D Converter .13-66 

CHART 56 D-A Converter. 13-69 

CHART 57 CRT Driver.13-74 

CHART 58 Ramp Generator.13-77 

CHART 59 IF-1 .13-81 

CHART 60 IF-2 .13-82 

CHART 61 IF Block RBW .13-83 

CHART 62 Log Amp.13-84 

CHART 63 Time Base.13-86 

CHART 64 50 MHz STD .13-86 

CHART 65 1st Mixer, Interface .13-87 

CHART 66 RF Block.'.13-87 

CHART 67 23MHZVCO.13-89 

CHART 68 2 MHz VCO(3rd).13-90 

CHART 69 150 MHz Mixer .13-92 

CHART 70 Checking Local Oscillator which does not Correctly Count.13-92 

CHART 71 1 St Local PLL.13-93 

CHART 72 100/101 MHzPLL.13-96 

CHART 73 RF (2nd Local) ..:.13-97 

CHART 74 150 MHz Local Oscillator.13-97 

CHART 75 RF (4th Local).13-98 

CHART 76 YIG Oscillator Driver.13-99 

CHART 77 YIG Oscillator I/O.13-100 

CHART 78 3rd Local I/O.13-103 

CHART 79 ATT Driver.13-105 

CHART 80 ATT I/O.13-105 


13 - 17 


















































































































CHART 


MEMORY 







SELECT 
























































































CHART 


























3 ... 


r 




















































































































13 - 91 



















































Tracking Generator 3 



(Z 




















ilDVANTEST. 

ADVANTEST CORPORATION 


INSTRUCTION 

MANUAL 

TR4172 

SPECTRUM ANALYZER 
VOL-2 

MANUAL NUMBER EAOO 8704 


Relation Manual 
TR4172 VOL-1 


Before reselling to other corporations 
or re-exporting to other countries, you 
are required to obtain permission from 
both the Japanese Government under its 
Export Control Act and the U.S. Govern¬ 
ment under its Export Control Law. 


@ 1982 ADVANTEST CORPORATION First pr 

All rights reserved. 


rinting September 1,1982 
Printed in Japan 































































































































































































































































































T 


Description 

































































































































































































































































Parts No. 


ADVANTEST 
Slock No. 


Mfr Slock No. 


Descriplic 




















































































































Parts No. 


ADVANTEST 

Stock No. 


Mfr Stock No. 


Description 



























































































































Parts No. 


ADVANTEST 

Stock Na 


Mfr Stock No. 


Description 
























aic-Aa68P&5K-4 

TStt-AAlO^l 

KM-ACa01507-l 































































































































































Parts No. I | Stock No. j Description 









































































































































i I ii 

























































































































ADVANTEST 

Stock No. 


Mfr Stock No. 


Description 







































































lOO/IOIMHz OSC1LLATO& 









































































































































































































































31 3rd LOCAL I/O 
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1st MIXER BLOCK 
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RF BLOCK 

40 RF 

TRACKING GENERATOR BLOCK 

41 TRACKING GENERATOR-1 
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42 TRACKING GENERATOR-2 
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B-AC044JX01 CONNECTOR (J4) 

J-18856A HOLDER, thyris' 

E-SF10DH1 THYRISTOR 

P-000485 TRANSFORMER 

J-18861A FRAME A 

J-18865A FRAME B 

J-18791A FRAME C 

J-18864A FRAME D 

E-000151 SUPPORTER, cir 

Z-10311A SPACER BOLT 

J-18746A SUPPORTER A, c 

J-18747A SUPPORTER B, c 

B-AC056JX02 CONNECTOR (J41 

J-18748A SUPPORTER, cir 
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-18781A 
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-18710A 
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D-AA003PX01 


PANEL, Display 
GUARD B, fan me 
PLATE A, connec 
CONNECTOR, GPU 
BLANK PLATE 
FAN MOTOR 
HOLDER, fan mot 
RUBBER, vibrati 
CONNECTOR (J1) 
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SUPPORTER, subpanel 
VR (R3) 

SPACER A 
CONNECTOR (J6) 

LED (D15) 

LED (D16) 

KNOB, power switch 
SPACER B 
SWITCH, power 
COVER, MEP-351 


-000471 

-AA001JX20-2 


FILTER 

CONNECTOR (J77, 























-18742A 


-18887A001A 

-18885C001C 

-18888B001B 

-18836A001A 

-18886C001C 


H0IJ3ER A, connector 

CONHECTOR (J101) 

HOLDER B, connector 

CONNECTOR (jlOO) 

COVER A 

COVER B 

COVER C 

COVER D 

COVER E 





-000471 FILTER 

-AC001JX02-2 CONNECTOR 

-28759A SOPPOTBR, 

-000786-1 SPACER BO 


•000639 


RUBBER 









































































SCREW 

M2.6x6 



Fig. 14-16 
TR4172 

MECHANICAL PARTS 
1st MIXER BLOCK 
MEP-343 assembly 
















Fig. 14-25 
TR4172 

LIST OF STOCK NUMBERS 
OF MAIN PANEL KEYS 


FRONT VIEW 


© © © 





















INDEX 


ALTERNATE SWEEP 


APERTURE CONTROL 
AVG. (VIDEO AVERAGING) 


Page 

4-44 FREQ. SPAN 

4-42 FULL SPAN 

4-44 FUNCTION 

4-5 

4-59' - G - 

6- 5 GP-IB 

7- 9 GROUP DELAY 

7-9 G.D.OFFSET 

4-56 


BACK SPACE 
BLANK 
B—B' 
B-DL—B 


CAL. 

CALIBRATION 
CAL.OUT. 

CENT.FREQ. 

CENT. FREQ. Repositioning 

CONTRAST 

COUNT.RESOL. 

CRT Display 
CF STEP SIZE 


DATA 

dB/DIV. 

dBuV 

dBiiV/m 

DC 

DELTA (A) 

A— SPAN 
DISPLAY LINE 
DRIFT CANCEL ON/OFF 


ERROR CORRECTION 

ENABLE 

EXIT 


HELP 

4-9 HOLD 

4-43 

4-42 - I - 

4-45 IMPEDANCE MEASUREMENT 
INPUT 
INPUT ATT. 

3-7 INPUT-1 

9-6 INPUT-2 

3- 7 INT. 

4- 10 INTENSITY 

4-74 INT. STD OUT. ON/OFF 

9-26 

4-30 - L - 

4-7 LABEL 

4-17 LABEL CLEAR 

LCL 

LEARN MODE 
4-8 LIMIT 

4-14 LIN. 

4-13 LINE 

4-13 LOG. DISPLAY 

4-58 LOWER LIMIT WRITING 

4-5 

4-19 - M - 

4-35 MAG. CAL. 

4-52 MAG. COR. 

4-74 MAG. X 10 

MARKER 
MASTER RESET 
4-62 MAX. 

3- 7 MKR-*CF 

9-18 MKR—DC 

4- 51 MKR OFF 

MKR—REF. 

MKR/A 

3- 9 —STEP SIZE 

4- 31 MULTI MARKER LIST 

MULTI MKR 


Page 

4-57 


76 


26 


51 

9 

89 


4-52 

4-53 

4-3 

8-26 

4-68 

4-15 

4-51 

4-61 

4-68 


9 - 13 
9-13 
9-19 

4-2 

4-43 

4-24 

9-22 

4-19 

4-32 

4-28 

9-23 

4-32 




STANDBY 

START/STOP 

START STOP{SMITH CHART) 
SUCCESSIVE PEAK SEARCH 


PEAK SEARCH 
PHASE 

PHASE CAL. (0) 
PHASE CAL. (S) 
PHASE COR. 
PHASE OFFSET 


TRACE ALIGN 
TRACKING GENERATOR 
OUTPUT (50 U) 
TRIGGER 
TRIG. LEVEL 


QP MEASUREMENT MODE (OPTION) 


SINGLE 



APPENDIX 


TECHNICAL TERMS 


Bandwidth Accuracy 
































In the case the signal EO supplied from the transmitter side is 
completely transmitted to the receiver (a Spectrum Analyzer) without any 
impedance loss, the signal El received must be identical to EO. If the 
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